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Progressive leading cities are exercising true 
economy and efficiency by paving their important 
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take care of expansion, provide safe foothold for horses, 
eliminate bleeding. 
Our large stock in Toledo guarantees quick shipment and short haul 
. . . ~ 
The Jennison-Wright Co. oe 
2479 Broadway, Toledo, Ohio 
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Decapitated Engineers Win 
in State Supreme Court 


OLITICAL chicanery in Boston has been hit another 

blow—a blow that will hearten engineers elsewhere 
to stand up for their rights and for each other. The 
State Supreme Court has upheld the decision of the 
lower court that certain engineers in the Department of 
Public Works were not removed in good faith on Jan. 
22, 1916, but under “a mere evasion of the statute.” 
Most of the seventeen men discharged for political rea- 
sons were put back in one office or another months ago. 
Frank A. McInness, Bliss W. Robinson and Storrs L. 
Durkee, and the leaders of the engineering profession in 
Boston who backed them, deserve the thanks of all en- 
gineers for fighting this matter out on its merits to a 
successful issue. The incident affords a fine example of 
professional spirit and engineering codperation. 


Check Bad Manners 
at Conventions 


T IS much to be regretted that gentlemen lose their 

tempers. When, in addition, they indulge in personal- 
ities—as occurred at the sixth session of the recent 
American Society for Testing Materials convention—-. 
not only is nothing gained, but so thorough a basis of 
misunderstanding is established that the chances of 
progress are palpably blocked. To use the word “sales- 
man” in an invidious manner, and in contrast to styling 
one’s self a “testing engineer,” is unpardonable. Some 
day chairmen not only will appreciate this and promptly 
insist upon a withdrawal of such remarks, but will de- 
mand an instant and complete apology, not only to the 
person attacked, but to the convention. If people can- 
not restrain themselves when angered, if they cannot 
comport themselves with decency and respect for their 
audience and opponents, they should be denied the privi- 
lege of the floor. 


Mammoth Dam Failure 
Due to Lax State Control 


HE failure of the Mammoth dam in Utah the last 

week in June rests in the final analysis upon the 
State of Utah. The legislature recognized the duty of 
the state to see that dams were so designed that they 
would not be a menace to life and property, but either 
the law was faulty in its provisions for enforcement of 
the rules it laid down or else the administrative arm of 


the state has woefully failed to see that the law was 
lived up to. The detailed report on the failure printed 
on page 52 shows that years ago plans for a dam at 
the site of the now ruined structure were filed with the 
state engineer and approved by him, but that the dam 
as built did not follow the plans. The report also shows 
that in 1914 other plans for this same dam were filed 
with the state engineer, but that those plans were 
never approved. It is not for us to fix the blame for 
such a course of events, but the present state govern- 
ment of Utah should lose no time in doing so and in 
providing against a repetition of the recent accident. 


“As Usual the Innocent 
Were the Chief Sufferers” 


O SAYS Mr. Kleinschmidt in his report on the Mam- 

moth dam failure, mentioned in the preceding para- 
graph. An irrigation company breaks the state law and 
engineering laws and rules of common sense and pru- 
dence. It brings heavy losses on itself but far heavier, 
it appears, on other companies, on various individuals 
and on a large section of the public deprived of railway 
facilities and of coal for industrial use. It is a nice 
question to decide what punishment should be meted 
out, and on whom, for these losses suffered by the inno- 
cent. Should it be money damages, and if so how much? 
Should there be punishment of persons, and if so how 
should it be distributed among officials of the company 
on the one hand and lax state officials on the other? Or 
are the people of Utah chiefly to blame for lack of sound 
legislation or for not holding their chosen officials re- 
sponsible for the enforcement of such laws a3 existed? 
These questions are of wide interest, since Utah is by 
no means the only state where such accidents have hap- 
pened or are likely to happen at any moment. 


Waterwheel Wear 
May Be Determinative 


HERE has been much discussion jn recent years as 

to the relative desirability of reaction and impulse 
waterwheels under high heads. Two of the chief ele- 
ments in the discussion are efficiency and wear. These 
are interdependent, of course; the initial efficiency may 
be seriously reduced by wear. In discussing the ques- 
tion at a recent convention on the Pacific Coast two in- 
stallations were described which probably represent the 
widest extremes of wear thus far compared. One engi- 
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neer cited the reaction wheels in a plant where 
18,500-hp. runners operate under 420-ft. effective head. 
The wear on these runners is so low, he said, that al- 
though the wheels have operated continuously it has 
been unnecessary for two years at a time to so much 
as open the turbine casings. Testimony of the opposite 
kind was furnished by the story of certain reaction 
runners designed to operate under 400-ft. head. After 
six months of operation the efficiency of these runners 
had dropped 60% on account of excessive wear. Ob- 
viously then, making sure of the qualities of the water 
may be fundamentally important. Whether or not the 
water is found to be free from particles In suspension, 
the design of the runners must be correct if erosion is 
to be prevented; and in addition there is the possibility 
of chemical effect. This chemical danger may be rare, 
but in a case fully reported elsewhere in this issue it 
caused the shutdown of a waterpower plant. Hydraulic 
engineers may need to make studies in water chemistry 
before selecting their power-plant wheels. 


Should the Interstate Commerce 
Commission Be Remodeled? 


OES the Interstate Commerce Commission need a 

thorough overhauling? Three times in the last six 
years, as the Railway Age Gazette pointed out last week, 
the commission has had before it applications for gen- 
eral freight-rate increases. Each time it has denied 
them, on the ground that prospects were not so bad as 
pictured by the railroads. After both of the other de- 
cisions, in 1911 and in 1914, conditions did prove as 
serious as the railroads had predicted. The situation 
was aggravated this year, in the case just decided, by 
two facts—that we are in an emergency and need all the 
help we can get from the railroads, and that the opposi- 
tion to increases, so strong hitherto, was wavering. Yet 
five of the six living commissioners failed to take the 
broad view urged by the sixth. 

Better things, in times gone by, have been looked for 
and obtained from some of the able men who constitute 
the commission. Does the academic spirit now pervade 
the commission’s sanctum to such an extent that its 
members lose the faculty of taking a large view of the 
whole railroad problem? Railroad development has been 
backward for several years, backward because railroad 
credit has been poor. This condition is not merely a 
future possibility, to be warded off in due time if things 
become as bad as the railroads predict. It is a fact and 
has been for five years, and business has suffered. 

The country needs a commission that will set dili- 
gently to work to remedy the situation, even at the risk 
of giving the railroads a shade too much in case of 
doubt. The railroads cannot undertake comprehensive 
development of terminals, trackage and equipment on 
the strength of a few months of abnormal business, and 
that comprehensive development is needed more than 
ever before. The emergency is here, and the Interstate 
Commerce Commission must meet it or give way to a 
reorganization. 








Despite Camp Impressions the Army 


Does Need Engineers 

N INDIA, at least in the India of the young Kipling, 

“single men in barracks don’t grow into plaster 
saints.” In this day and country, what with the 
Y. M. C. A., and the movie, and the bone-dry law, the 
single men are not likely to be the cause of trouble. It 
is the married man with his visions of family neglected 
and business disrupted who becomes the problem of the 
training camp, though his morals be above suspicion. It 
is one of this class whose letter, which is printed on 
another page of this issue, is the cause of the explana- 
tion of the Government’s use for engineers in the war. 
To such a man camp life has no appeal. Singing by 
chorus is only an occasional relaxation of his college 
reunion, and the constant company of men obviously 
and joyously a dozen years his junior becomes decidedly 
uncongenial. His nerves fray under the gregariousness 
of camp life, and his mind soon seeks explanation of 
methods and manners which to the younger man are all 
a part of the new game and as such do not require 
explanation. 

It would be unfortunate if any considerable number 
of engineers, either in training for commissions in the 
Engineers Reserve of the new army or contemplating 
such training, were to get themselves into the state of 
mind indicated by the letter, because it seems so ap- 
parent that the correspondent’s complaint, partly ex- 
plainable by temperamental difficulties which are to be 
expected, is also due to lack of information with which 
he should have been supplied, and which incidentally it 
is the purpose of the explanation printed in this issue 
to furnish. 

Criticisms of the Government’s methods of training its 
temporary military engineers are permissible, though 
it must be said that no one has such expert knowledge 
of how such training should be conducted as the officers 
of the army themselves. The fact remains that the 
Government will have pressing need for engineers of all 
sorts in the campaign which inevitably lies ahead of 
the army in France. Mistakes will undoubtedly occur 
and individuals will probably suffer from neglect and 
mistreatment, for the War Department today is proba- 
bly the busiest organization in the whole world. Busy 
and, what is more, hastily enlarged organizations are 
bound to make mistakes, but the department is doing its 
best to sort out the engineering talent offered it so that 
each man will fit into his proper niche. 

The department has announced that it wants all kinds 
of engineers. It remains, then, for those who have vol- 
unteered and who do not seem to be fitted to their 
proper place, to take up direct with Washington, through 
proper military channels, of course, where they are 
parts of military organizations, their disposition for 
future use. Once their preliminary, and to the military 
mind necessary, training is accomplished, they may be 
sure that their talents will be disposed of to the best 
use of the Government. 
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What Is Delaying the Fabricated - Steel Ships? 


The plans have been ready for many days, but Gen- 
eral Goethals is still waiting for authority to let con- 
tracts for vessels to be built with structural shapes. The 
decision as to policy is overdue. Construction must start. 





OR many days the vlans for rapidly building ships 

of structural steel have been ready, but we hear of 
no contracts for them being let. The steel ships ordered 
are of the older types. On the other hand, there has 
been a revival of the strange stories about wooden 
ships, which would be amusing if the shipping situation 
were not so serious. Yet the situation is of elementary 
simplicity. 

Wooden steamships have been built in large numbers 
in this country, but not large ships for transatlantic 
service capable of sufficient speed for the present re- 
quirements. This is not saying such ships cannot be 
built; they can be. When the first large wooden ships 
were designed to meet the present emergency, investiga- 
tion showed that they would not have sufficient torsional 
strength. Two were built in Canada. Before they 
sailed, they developed weakness; they never reached 
port and their fate is unknown. No useful purpose was 
served in sending such ships to sea. Proper designs 
were prepared, and about 210 wooden ships are being 
built for the Government. They will be found sea- 
worthy, if constructed honestly. 

These wooden ships are of little value except for 
emergency use. They are very costly per ton of cargo 
capacity and will be very costly in operation. As means 
of meeting an emergency they are justifiable, if nothing 
better can be found. That the need for them is not yet 
serious in the eyes of Great Britain is shown by the 
fact that shipyards in eastern Canada, able to build 
these ships, receive no orders from the British authori- 
ties and have been asking for American contracts, al- 
though every yard in any part of the world that will 
take a British order for a steel ship can get it instantly. 
This common talk about Great Britain building wooden 
ships if the United States does not is misleading; a few 
wooden ships are under construction for British service 
in the Pacific, but the British authorities know well that 
the wooden ships are practically worthless for transat- 
lantic use except under emergency conditions, which 
they manifestly consider are not imminent or they 
would have ordered such ships from the Canadian yards 
ready to build them. 

The energetic publicity in favor of wooden-ship build- 
ing lays great stress on an alleged dearth of steel and an 
abundance of lumber. Such statements are so mislead- 
ing as to deserve the strongest condemnation. An hour’s 
ride from Washington, at Quantico, Va., the construc- 
tion of marine barracks has been delayed by inability to 
secure prompt deliveries of low grades of lumber much 
less difficult to obtain than the clear stuff required in 
shipbuilding. Although the Coéperative Committee on 
Lumber of the Advisory Commission of the Council of 
National Defense has been in existence for months, 
there are difficulties in obtaining lumber for Govern- 


ment work just as trying as those in obtaining other 
supplies. The only difference between the lumber and 
steel situations today seems to be that the executive 
departments at Washington have not yet stopped con- 
tracting for lumber in order to discuss prices, as they 
have stopped contracts for steelwork. Just why the 
building of wooden ships of an experimental nature at 
exorbitant prices at any terms the builder proposed has 
been considered good business policy and building steel 
ships at very moderate prices and of demonstrated 
serviceability has been called bad business is beyond 
our insight. 

General Goethals was ordered to Washington some 
months ago to build ships. It was a wise appointment, 
because the American people had confidence in him. 
They knew that, although the Panama Canal cost far 
more than it was originally estimated to cost, this was 
due to the unexpectedly great extent of the work. The 
unit costs, the prices per cubic yard of excavation and 
such items, were within the estimates of the Inter- 
national Commission of Consulting Engineers which 
fixed the general plan for that undertaking. Before he 
was appointed as the nation’s shipbuilder, it was com- 
mon talk that there were very fine contracts to be had 
for wooden ships; and the wail that went up shortly 
after he took charge and stopped some of them is proof 
of the truth of this rumor. Since he has been in Wash- 
ington, he has developed plans for good wooden ships 
and let contracts for them. They will be built rapidly. 
But he has also let contracts for as many steel ships as 
builders will undertake, which will also be built rapidly 
and are worth far more than wooden ships, and has been 
waiting for authority to build steel ships with struc- 
tural shapes, which will be equally as good as the 
standard type and can also be built rapidly. These steel 
ships will be good for something five years hence, while 
the wooden ships will be of little value. 

General Goethals is popularly regarded as the greatest 
builder in the country, an economical builder; but if his 
method for the simultaneous rapid and economical build- 
ing of the best types of wooden and steel ships does not 
appeal to the administration, it ought to permit him to 
retire again to private life, where his services are in 
great demand. What he has tried to dd was to build as 
quickly as possible at reasonable prices all the steel 
ships the American yards can produce and as many 
wooden ships in addition as are needed to make up the 
fleet required to meet existing conditions. The former 
plan was to build nothing but wooden ships of an untried 
type, not approved by some experienced naval archi- 
tects, of no value after the war, and so experimental in 
their nature that, in spite of all rumors to the contrary, 
nobody was willing to build them under any satisfactory 
guarantee as to their efficiency. 
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Defiance of Statute and Engineering 
Law Wrecked Mammoth Dam 


Original Plans and Specifications Approved by State Engineer Not Followed—-Too High Water 
Level Under Makeshift Conditions of Construction and Operation 


By H. 8S. KLEINSCHMIDT 


Consulting Engineer, 


Te failure of the Mammoth reservoir dam in 
Utah on June 24 and 25, resulting in the loss of 
the structure and a large volume of water stored 

for irrigation and in large property and other losses to 
the Denver & Rio Grande R.R., coal-mining companies 
and others, was due to violation of state legislation that 
resulted in makeshift construction. It was also due to 
careless operation. 

The Mammoth reservoir is owned by the Price River 
Irrigation Co. It is located in the central part of Utah, 
in the Wasatch Mountains, six miles west of Scofield. 
Its altitude is 8500 ft. The watershed is about 20 
square miles, reaching an altitude of 9750 ft. The res- 
ervoir held about 11,000 acre-feet of water at the time 
of failure. The stored water was used to supplement 
the low-water flow of Price River during the sum- 
mer, for the irrigation of lands southwest of Price. 

The average annual precipitation at Scofield, at an 
altitude of 7500 ft., is between 18 and 19 in. Snow fre- 
quently lies to a depth of 10 ft. on the level in this 
region at the end of the snowfall season in April. 

The dam was an earth-fill structure, with a concrete 
heart wall founded on bedrock, exposed in the stream 
bed and sides of the canyon. Bedrock is sandstone 
lying in strata sloping slightly downstream. Between 
the strata is either shale or clay. 


The original plans and specifications, filed some years 


ago, and approved by the state engineer, had not been 
followed in any particular. After work had progressed 
along entirely different lines in violation of the state 
law requiring the approval of plans for dams still other 
plans were filed in the office of the state engineer, but 
the revised plans have never been approved. 


DAM RAIS¥D PIECEMEAL FROM TIME TO TIME 


At the time of failure, the dam had been built to an 
elevation of about 70 ft. above stream bed. It was 160 
ft. wide on top, with a concrete heart wall along the 
axis. The top of the earth-fill on the downstream side 
of the wall was at an elevation 10 ft. below the top of 
the wall, and on the upstream side 34 to 4 ft. below the 
top of the wall. The fill on the upstream side of the wall 
sloped upward from the wall to an elevation the same 
as the top of the wall at a point 80 ft. distant, where a 
narrow dike of earth had been thrown up with crest 
3 ft. above the top of the wall. Part of this dike was 
built about two weeks before the failure. The dam 
had been raised from time to time to meet the demands 
as the project on which the stored water was used de- 
veloped. The last raise, of 5 ft., was made in the fall 
of 1916, at which time the heart wall and the earth-fill 
on the upstream side of the wall were raised. The fill 


Salt Lake, Utah 


on the downstream side of the wall had not been 
raised. The lower portion of the fill had been sluiced 
in, the remainder having been placed by wagons and 
scrapers and compacted with a heavy corrugated-iron 
roller. 

The earth composing the fill is a clay loam. Some 
parts of the fill remaining show a very dense hard fill, 
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SKETCHES VISUALIZE THE CAUSES OF FAILURE 

Relative levels of water in reservoir, heart wall, earth embank- 
ment above and below heart wall at time of break are shown in 
section and location of flume and initial break in plan 


but the major portion shows the earth to lack cohesion, 
being very friable, having broken off and slipped during 
and after the washout as though only recently placed, 
fractured parts being very loose and erumbly. 
The concrete heart wall was founded on bedrock, was 
joined to bedrock on both abutments and was about 450 
t. long. It was 2 ft. thick, buttressed at intervals of 
25 ft. on both faces. The buttresses were 2 ft. thick, 
2 ft. long at the elevation to which the heart wall had 
been completed, sloping to 9 ft. long at the base. They 
were without reinforcement and were not tied by rein- 
forcement to the wall or foundation. The plans call 
for vertical reinforcement of the heart wall near the up- 
stream face with horizontal reinforcement also. Stand- 
ing portions of the wall show 34- and -in. rods vertically 
at the center of the wall projecting above the top of the 
wall. One portion of the base also shows similar rods, 
and horizontal rods up to an elevation 12 ft. above the 
base, but none above. Some broken pieces show no 
reinforcement whatever. It appears, therefore, that 
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the plans were not carefully followed. Intended for a 
seepage cutoff wall, its design, and more especially 
its construction, made it depend almost entirely upon 
the support of the earth-fill on either side for stability. 


SMALL MAKESHIFT WooD FLUME FOR SPILLWAY 


No permanent spillway had been built. On the north 
side a wooden flume 93 ft. wide and 23 ft. deep was 
built along the junction of the fill and the hillside. 
This butted against the lower side of the heart wall, in 
which a rectangular notch of about the same dimen- 
sions was left. When the addition of 5 ft. to the heart 
wall was made in 1916, the flume on the downstream 
side of the wall was left in place, so that there was a 
drop from the crest of the notch to the floor of the 
flume of 64 ft. On the upstream side of the heart 
wall a similar flume was built extending to the upper 
edge of the fill and terminating in the small earth dike. 
The floor of this flume at its upper, or east, end is said 
to have been from 4 to 5 ft. below the crest of the earth 
dike. No wing walls or cutoff walls had been built. 
The floor rested on mudsills, and the sides were sup- 
ported by timbers that had been driven into the fill. 
Three 6-in. plank flashboards had been put in at the 
head of the flume, and water was being held 14 in. 
above the floor of the flume, or, according to the care- 
taker, 3 ft. below the top of the earth dike. No water 
was flowing through the flume, the inflow into the 
reservoir being handled through the outlet tower. 


INCOMPLETE OUTLET TOWER PROVED USELESS 


The outlet tower is circular, 6 ft. inside diameter, of 
reinforced concrete. It is provided with four 12-in. 
inside diameter mud sluices at the bottom, with gates 
operated by screw lifts from the top of the tower. 
Eighteen one-fourth bend cast-iron inlets 12 in. inside 
diameter are located in a spiral around the tower. 
Their openings point upward, with round cast-iron 
covers, operated each independently by chains, cables or 


ropes from the top of the tower. No foot-bridge or. 


adequate operating platform had been built, access be- 
ing had by means of a lumber raft. The top of the 
tower had not been carried up as high as water was be- 
ing held in the reservoir, the caretaker stating that wa- 
ter was from 4 to 5 ft. above the finished concrete. 
The tower connects with an arched concrete outlet cul- 
vert through the dam, 5 ft. wide, 4 ft. high to arch 
springing line, the arch having a 24-ft. radius. The 
tower and culvert remained intact, about one-half of 
the culvert being exposed on its lower end. Two of the 
mud sluices and three of the inlets near the top of the 
dam were open. Lumber forms projected above the 
top of the concrete at the top of the tower, and on top 
of this was a mass of timbers to which the pulleys 
carrying the ropes and cables for operating the inlets 
to the tower were fastened. Some water was finding 
its way through the forms into the tower. 


WATCHMAN’S AND CARETAKER’S ACCOUNTS OF BREAK 


The history of the break, as given by the watchman 
and caretaker, is that at noon, June 24, the watchman 
being alone at the dam, everything was apparently in its 
usual condition, and water in the reservoir had not risen 
in the previous 24 hours. The watchman went to dinner 








about + mile away, remaining 2 to 2} hours. On his 
return, water was flowing through the earth dike at 
the upper end of the dam, at the north side, south- 
westerly across the earth-fill and out through a gap in 
the concrete heart wall, 30 to 40 ft. wide, which had 
broken out about 100 ft. south of the north end of the 
dam. This section appeared to have broken off to a 
depth of about 5 ft., probably along last year’s junction 
plane. 

It is the writer’s opinion that this assumption is not 
correct. It is impossible that less than 4 ft. of water 
could have caused the breaking off of the wall at a 
depth of 5 ft. The break must have occurred near the 
level of the top of the earth-fill on the downstream side 
of the wall. 


No HELP AT HAND 


The watchman immediately summoned help by tele- 
phone, but the remoteness of the dam prevented any 
assistance arriving in time to be of use. It is certain 
that, under the conditions that prevailed, no human 
agency could have saved the dam. When the caretaker 
arrived by horseback about two hours after being noti- 
fied, he made his way on the raft to the outlet tower 
and attempted to tear away the wooden forms project- 
ing above the concrete, so as to allow a greater flow of 
water into the tower. He was only partly successful. 
The various ropes and cables for opening the inlets to 
the tower could not be operated, and there was nothing 
to be done but watch the dam crumble away. The rush 
of water through the break washed out the fill on the 
downstream side of the wall, and with it from time to 
time sections of the wall, until finally, more than 24 
hours later, the main break occurred and the major por- 
tion of the water was released. 


PROBABLE “AUSE OF THE DAM FAILURE aa 


Evidence and testimony point to the break having oc- 
curred in one way only, as follows: Water found its 
way around or under the upper end of the flume, which 
had not been properly bedded and protected in the earth 
dike at the upper end of the fill. This water filled the 
depression between the dike and the heart wall. Water 
marks on the upstream face of the heart wall show 9 in. 
below the top on the south end and 7 in. below the 
top at the north end. This mark corresponds to the 
high-water mark of the reservoir on the slopes above 
the dam. This water saturated the earth-fill sufficiently 
to overturn or push out by sliding a portion of the heart 
wall. Scour marks on the earth-fill under the lower 
flume just below the heart wall show that water pouring 
through the notch had deeply scoured the fill. This 
may have been a contributing cause to the failure of 
the heart wall. 

Early reports laid the break to an unusual volume of 
water from melting snow entering the reservoir. This 
cannot have been the cause. The watchman’s testimony 
is that the reservoir level had remained stationary for 
24 hours previous to the break, and the high-water mark 
in the reservoir shows that the upper dike was not over- 
topped. Neither had there been any wind to scour out 
the fill. 

It is also reported that there was a stream of about 
4 sec.-ft. volume issuing from the hillside about mid- 
height of the dam, just below the lower end of the lower 
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flume, which ceased after the destruction of the dam. 
This was reported a week after the break and after the 
writer’s examination. This is given no weight as con- 
nected with the failure of the dam except that if water 
from the reservoir was finding its way around the 
north end of the dam, it may have partly saturated the 
fill on the upstream side of the heart wall and helped 
cause overturning of the wall. 

The disaster can be attributed only to utter careless- 
ness in the lack of an adequate spillway and in the 
flimsy construction of what was intended for a spill- 
way, together with the unsafe height to which water 
was held in the reservoir against the earth-fill forming 
the crest of the earth dam. 

The unfinished condition and design of the outlet 
tower formed a contributing cause. The very tempo- 





have happened. A spillway 20 ft. wide, 4 ft. deep, 
with floor 10 ft. below the crest of the fill, should have 
been provided. 


DAMAGE TO DENVER & RIO GRANDE RAILROAD 


Water from the reservoir joins the Price River about 
20 miles below the dam at Colton. Between this point 
and Hale, 11 miles above, the Scofield branch of the 
Denver & Rio Grande R.R. was entirely destroyed. 
From Colton to Helper many miles of the main line 
were destroyed, practically all bridges being wholly or 
partly washed out. At Castle Gate the depot was 
washed away. The bottom of Price Canyon is thickly 
lined with houses near the various towns, mostly homes 
of coal miners. There was ample warning of the im- 
pending disaster after the initial break, and they were 








TWO OF THE DENVER & RIO GRANDE RAILROAD BRIDGES HIT BY THE FLOOD WATERS FROM MAMMOTH 
DAM FAILURE 


These were 85-ft. bridges. The east pier of one was washed out and of the other cracked and twisted from foundations when 
flood cut a new river channel 


rary makeshift provisions for controlling the inlets to 
the tower made it impossible to operate them. In open- 
ing, it is necessary to lift the full weight of the water 
standing over the covers to unseat them. This, with 
the arrangements at hand, made it impossible to open 
any but those near the top in any event. The caretaker 
also states that, when several of these outlets have been 
opened, the water falling into the tower creates such 
an excessive vibration that it is considered dangerous to 
open any more. This feature had been commented on 
previously in a report to the state engineer on the 
adequacy of the construction. Thus, the tower afforded 
no means in an emergency of letting out quickly a 
large volume. This is not the function of such an 
outlet, but a set of several large gates near the bottom 
of the tower with screw-lift stems and an operating 
platform adequate and easy of access would have af- 
forded this extra emergency outlet. 

Had the spillway been deep and wide enough, prop- 
erly protected, with means for the quick removal of 
the flashboards, the calamity would most certainly not 


able to move all their effects. Otherwise, a very heavy 
loss of life would have resulted. As it was, only one 
death occurred, that of a young woman sightseer whose 
automobile backed into the flood. 


CoAL MINES SHUT DOWN AND INDUSTRIES THREATENED 


The destruction of the railroad caused the practical 
shutdown of all the coal mines in the district, which is 
the leading coal-producing section of the West, the 
Denver & Rio Grande R.R. being the only outlet. Un- 
less a very speedy opening of the road is effected, a 
coal shortage will shut down all the large industries 
of the state, since the amount in storage is estimated 
at less than two weeks’ supply. This feature is par- 
ticularly unfortunate. The shortage of cars for va- 
rious reasons has rendered it impossible for the rail- 
road to supply even the summer demand for coal in 
some sections; and in addition it had been hoped to 
store large quantities during the summer to guard 
against a repetition of last winter’s experience, when 
unusually severe weather and other conditions made it 
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impossible for small users and outlying communities to 
obtain coal at all. 

The loss to crops to be served from the reservoir is 
problematical. The diversion dam for turning water 
from the Price River into the canals is intact. The 
natural flow of the river will be greater than usual this 
summer on account of the snow which still lies in con- 
siderable amounts on the mountain watersheds. ‘This, 
with offers of water from other sources, makes the 
outlook favorable for no great crop loss. 

Railroad officials hope to have the road open for 
nominal traffic by the middle of July, but it will take 
many months to get the railroad in good shape. 


ELOQUENT WARNING AGAINST LAX OPERATING METHODS 

The disaster is an eloquent warning against lax meth- 
ods in the operation of structures that at best have 
elements of danger against which every possible pre- 
caution should be taken. State officials all over the 
United States should renew and increase their vigilance 
and insist that the laws governing the construction and 


Mineral Water and Barometric Levels 
Synchronize at Saratoga Springs 


By CHARLES G. ANTHONY 
Chief Engineer, Saratoga Springs Reservation 
F PARTICULAR interest to hydraulic engineers is 
the dual water system underlying the City of Sara- 
toga Springs, one a reservoir of pure soft water, the 
other a reservoir of strongly carbonated mineral water. 
The state geologist has shown the following section 
of the strata at Saratoga Springs, from above down- 
ward: 75 ft. drift sand and gravel; 25 ft. clay; 100 ft. 
gravel; 300 ft. shales and slate; 500 ft. limestone; 400 
ft. sandstone; ancient gneiss and metamorphic rock. 
Above the clay the pure soft water is found, while 
below the clay the mineral water is found—weak min- 
eral water in the shales, strong mineral water in the 
limestones and sandstones. 
There are 122 mineral springs and wells on the state 
reservation, ranging in depths from 125 to 1006 ft. 
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operation of reservoir dams be rigidly enforced. The 
Price River Irrigation Co., at whose door the failure 
must be laid, is the least loser. The innocent parties, 
as usual, are the chief sufferers. 

The examination on which this report is based was 
made in company with George F. McGonagle, state en- 
gineer of Utah, and J. L. Rhead, of the state engineer’s 
office. The writer acknowledges assistance rendered bv 
them, including photographs and drawings furnished. 





City Planning Commission Proposed 

A City Planning Commission for Cincinnati, Ohio, 
has been provided by the Charter Commission in one 
of its sections for a proposed new city charter. The 
Planning Commission is to consist of seven members, 
and the charter provides an annual appropriation of 
$30,000 for the years 1918, 1919 and 1920, and there- 
after appropriation of funds is to be made by the coun- 
cil. The powers and duties of the commission will be 
to make plans and maps of the whole or any part of 
the city, or any land outside of the city which bears 
a relation to the general planning scheme of the city. 
The maps and plans are to show the recommendations 
of the commission for new streets, alleys, viaducts, 
bridges, subways, parkways, playgrounds and any other 
public grounds or public improvements, also the re- 
moval, relocation, widening or extension of existing 
public works. Power is also given the commission to 
control, preserve and care for historical landmarks and 
decide upon the location of works of art and statuary 
belonging to the city. 


These wells all extend below the clay and all yield min- 
eral water of varying mineralization. 

Above the clay 75 wells were opened ranging in depth 
from 20 to 40 ft., all yielding pure sweet water. As the 
reservation contains 540 acres, we have one well on 
every 23 acres of land or an ideal system of bore holes 
from which to study the two water systems. 

The mineral water comes to the surface with a tem- 
perature of between 50 and 54° F. (10 to 12° deg. C). 
It is interesting to note that the temperatures are ap- 
preciably higher in the summer than in the winter, the 
waters being 2° F. warmer in August than in April. 
The specific gravity of the water will vary with the 
amount of dissolved solids, ranging from a minimum of 
1.0034 to a maximum of 1.0128. 

The waters are alkaline saline, or saline, and nearly 
all contain enough iron to be classed as chalybeate. The 
mineral waters are all naturally carbonated, the average 
rate of CO, gas to water being about 44 to 1. There is 
a constant stream of mineralized water flowing from 
the southwest to the northeast. It is a current of liv- 
ing water, gathering strength as it flows slowly through 
the rocks, until with its vitalizing charge of carbon 
dioxide gas it issues clear and sparkling to the surface. 
This reservoir of mineral water follows none of the laws 
of percolating waters. Its movement is entirely inde- 
pendent of the fresh percolatory water above. It is not 
uncommon to see the mineral-water horizon rise while 
the fresh-water horizon lowers. Sometimes the two 
horizons move in synchronism, but always the move- 
ment of the mineral-water horizon is many times 
greater than that of the fresh-water horizon. 
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The peculiar ebb and flow of the mineral-water sys- 
tom, while noticed for years, has never been satisfac- 
torily explained until recently. Many observers attribute 
the ebb and flow to the attraction of the moon. It was 

ticed by men operating the natural carbonic acid gas 
plants that invariably greater quantities of gas were re- 
ceived in the gasometer whenever there was a south 
wind blowing. 

The curves on page 56, showing mineral-water level, 
fresh-water level and barometrié pressures, prove con- 
clusively that the fluctuation or rise and fall in the 
mineral-water level is due to barometric pressure alone. 
The solubility of carbonic acid gas varies directly as 





the pressure up to about six atmospheres pressure, 
when the law ceases to hold. A high barometric pres- 
sure holds a given quantity of gas in solution. A low 
barometric pressure releases a given quantity of gas 
and permits it to appear as a bubble where it occupies 
space and immediately displays an equal volume of 
water and causes the mineral-water level to rise. An 
increased barometric pressure drives this gas back into 
solution where it occupies no volume, the bubble dis- 
appears and the mineral-water levels falls. 

It is seen from the curve that the fresh-water level 
shows no variation over a period of two weeks, while 
the mineral water shows a fluctuation of 2.8 feet. 





A Letter Answered: 


Does the Army Need Engineers as Officers? 


This is the case of a candidate for a 
commission in the Engineer Officers’ 
Reserve Corps who has become dis- 
couraged at the outlook, as viewed 
from the barracks of a training camp. 
His statement that “there is no appar- 
ent use for the experienced engineer in 
the Army Corps of Engineers” is one 


mission in the Engineer Reserve Corps of the 

Army, received by Engineering News-Record, is 
a complaint, good natured enough in places, but never- 
theless a complaint that the prospects of his being 
of service to his country in the capacity for which he 
was urged to volunteer are very small. This journal 
has been able to maintain close contact with the de- 
velopment of the military situation as it affects engi- 
neers and takes this opportunity to describe the present 
situation as it sees it, and to dispel misapprehension 
into which the correspondent, typical of many others, 
has been led. 


\ LETTER from an engineer in training for a com- 


IMPRESSIONS OF CAMP 


The important extracts from the letter follow: 


“Sir—I am a volunteer in training for an officer’s 
commission, Engineer Corps, United States Army, in a 
Far Western camp. I am a middle-aged man, with 
wife and children dependent upon me; an engineer in a 
specialized line, with extended experience and able to 
handle men—qualifications pointed out by the recruit- 
ing circulars as most important for those applying for 
commissions. My income in civil life supported my 
family in comfort, but not in excessive luxury. In 
other words, my entering the service entailed consider- 
able financial sacrifice. On points aside from money, I 
have had to leave my family, in a manner, to the tender 
mercies of friends and the less tender advice of rela- 
tives. 

“In joining, I intended to apply for a captaincy. I 
found, however, that the Government, when making the 
exAminations, had candidates agree to an appointment 
of next lower rank than that aimed at, if the desired 
rank could not be obtained. To put it frankly, it was 
impossible for me to support my family on the salary 





which should not be allowed to pass 
without comment. Engineering News- 
Record quotes below the main portions 
of the letter from its correspondent and 
presents, in rebuttal, a discussion based 
upon information secured from an au- 
thoritative source. Brief editorial com- 
ment appears on another‘page. 


of a first lieutenant. I was willing to give all of my 
time and experience to the Government at a captain’s 
pay, but I could not see my way clear to do it for less. 
Therefore, I applied for a majority, hoping to get a 
captaincy. 

“IT came into the service as a duty, and because I 
thought, from the circulars urging engineers to join 
the officers’ training corps, that my experience might 
help. I find in the camp a number of other engineers, 
well known in the profession, of moderate incomes but 
uncommon ability, who, like myself, have sacrificed 
much in order to ‘do their bit.’ 

“A few days ago, we were pleasantly surprised by 
having a regular-army instructor tell us that all com- 
missions already given, and the rank applied for, meant 
nothing. On completion of our course of training, the 
Government would consider everything, and even those 
with reserve commissions might expect to be reduced in 
rank. 

“Now there were some in the engineering division 
who were seriously affected by this news. One able 
engineer stated frankly that in offering his services he 
had applied for a commission where his income would 
support his family, that anything less than this was im- 
possible; and that, if he had to take a chance of a sub- 
ordinate position, it would be best for him to withdraw 
at once. This he has done. 


No USE FOR THE EXPERIENCED ENGINEER 


“But to return to the main point, which is that there 
is no apparent use for the experienced engineer in the 
Army Corps of Engineers. There you have it. ‘Engi- 
neer’ in civil life means one thing. ‘Engineer’ in mili- 
tary life has only one similarity to it. It is spelled the 
same. They do not need experienced engineers in the 
Engineering Corps. 4 
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“Of course, we were old enough so that we should 
have investigated more thoroughly. When the call went 
out, ‘Uncle Sam needs experienced engineers!’ we un- 
grammatically said, ‘That’s me!’ jumped up and said, 
‘Present, Uncle!’ and here we are. We should have in- 
quired whether he wanted electrical engineers, hoisting 
engineers, civil engineers, stationary engineers, or what 
breed. The fact is that engineers are not needed in 
‘The Engineers’ except for ranks of major or better, 
and we have enough prospective majors and generals in 
this one camp to beat the world. I say with absolute 
conviction that, for the ranks of second lieutenant, for 
lieutenant and captain, a first-class labor foreman is 
the proper man. He may not shine as brightly as a 
college graduate when he gets to Piccadilly or the 
Champs Elysées, but I conceive of this war as a great 
big contract—a ‘job,’ not a society event. 

“Now please, Mr. Editor, do not get the idea that 
we are quitters, that we hesitate to dig trenches under 
fire, that powder explosions make us faint. We will go 
through hell for Uncle Sam if he can use us for the 
purposes for which he called us—as engineers. But in 
justice to those who may join in the future, why not 
let the technical men of the country know that the word 
‘engineer’ in the army means nothing at all like what it 
means in civil life? Why not endeavor, with your 
great influence, to get jobs for engineers where engi- 
neers are needed?” 

Two POINTS OF COMPLAINT 

There are two distinct points of complaint in the 
letter: (1) The volunteers are apt to be offered lower 
positions than those for which they applied; (2) ex- 
perienced engineers are not wanted in military work. 
Authoritative replies to both points may be made as fol- 
lows: 

In regard to possible reduction in rank, the cor- 
respondent is entirely misinformed. The War Depart- 
ment’s policy at the time of the opening of the camps 
was as follows, and this policy is still in force: 

A. Reserve Engineer Officers, actually commissioned, 
were ordered to the camps with the grade of their com- 
mission. 

B. Those who had passed a local board and had been 
recommended to the War Department for commission 
by the Chief of Engineers were requested to attend the 
camps and were informed that their commissions would 
be issued as soon as possible and that upon acceptance 
of them they would be ordered to active duty in the 
grade in which commissioned. 

C. Men who had passed a local board, but whose 
papers had not yet been acted upon by the Chief of En- 
gineers, were requested to attend the camps and were 
informed that, if their application was approved by the 
Chief of Engineers, they would be commissioned and 
o6rdered to active duty as soon as possible. 

There are.a few men at each camp whose applications 
were made so late as to prevent any local examination. 
These men were admitted with the express proviso that 
their prospective rank would be affected by their proved 
qualities in camp; but those men rated by an examining 
board will be given the recommended rank unless they 
show decided disqualifications, in which case they prob- 
ably will not be commissioned at all. No commissions 
once given will be revoked except for cause, nor will 


reductions in rank be made. It is quite possible, how- 
ever, that defects in temperament, ability or aptitude 
disclosed in camp may be so great as to lead the de- 
partment not to assign an already commissioned man to 
active duty, or at least to hold him in reserve until 
something to fit his qualifications develops. 


Two CLASSES OF OFFICERS 


In regard to the correspondent’s second point, it is 
necessary first to explain that Engineer Reserve Officers 
have been classified as A and B. The intention of these 
classifications is to discriminate between service com- 
batant troops—namely, the pioneer regiment attached 
to infantry divisions (Class A)—and the wide field of 
engineering activity carried on in the rear of the fight- 
ing troops (Class B). 

This second service comprises two classes, service 
with line-of-communication troops, and engineering 
staff duty at the base and on lines of communication. 
Service with troops may be with railway-operating regi- 
ments, railway-construction and maintenance-of-way 
regiments, railway shop organization, roadbuilding bat- 
talions, second-line fortification battalions, topographi- 
cal sections, water-supply units, logging and \umberins: 
units, building-construction units or work companies, 
made up of common labor. For service abroad all such 
engineer organizations will be formed on a military 
basis, the men being enlisted and uniformed, and it is 
absolutely necessary that the engineers in charge of the 
work to be performed by them should have as thorough 
a knowledge of military methods as can possibly be 
given them in the short time available. They must 
know how to maneuver their commands in moving from 
place to place, to entrain them and detrain them in an 
orderly manner, to make and break camp, and to requi- 
sition and obtain equipment and supplies. 

The engineering staff duty will consist largely in su- 
perintending the work of several units or in the mak- 
ing of special investigations and reports for general 
headquarters and in inspection of engineering work. 

The work of line-of-communication units may take 
them into the areas immediately behind the armies, and 
they are not entirely free from the dangers of cam- 
paign. 

The War Department has waived minor physical de- 
fects in the cases of applicants desiring Class B service, 
but has endeavored to recommend only those who are 
reasonably fit for field service. 

It is realized that there are at training camps some 
very able engineers in special lines of work, who, either 
by experience or temperament, are unfitted for duty 
with troops, but who will be of the greatest service on 
special staff duty. It is the intention of the depart- 
ment to make every possible use of such men in their 
special fields. 


FIELD ORGANIZATION 


Our forces in France will consist of men in the 
trenches and in the zone of advance engaged in active 
fighting, but behind these men there will be a fanlike 
formation reaching back to the ports where land all sup- 
plies and men. This vast fan will be one of the great- 
est engineering organizations on earth, comprising rail- 
ways, both large and small, roads, water transport, 
water-supply, electric-light and power lines, factories, 
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warehouses, everything in fact that in peace comes 
under the expert supervision of the civilian engineer. 
All of this organization must be manned by army men, 
and it is mainly for the officering of such commands 
that the Engineer Officers’ Reserve is being formed. 
The members of this corps will serve as the reservoir 
from which the many diverse jobs behind the lines must 
be filled. There will be a place for nearly every kind of 
engineer, for there will be nearly every kind of work. 


SCOPE OF INSTRUCTION 


It is the function of the training camp to instruct the 
prospective officer in the rudiments of purely military 
engineering—in the duties of both the line and the 
engineer troops at the firing line—partly because, if the 
war lasts, many of these men will take up that work, 
but mainly to give them some idea of military discipline 
and organization, since they must become a part of such 
an organization. By far the greater number of the 
reserve engineer officers, however, will be assigned to 
duties compatible with their talents and civil-life train- 
ing. 

For the direction of such work by military units, ob- 
viously the engineer and not the labor foreman will be 


needed in the grade of lieutenant and above. The labor 
foreman’s military place is the counterpart of his old 
place in civil life—as the highly important noncom- 
missioned officer all the way from the corporal to top 
sergeant and master engineer. It is considered essen- 
tial that all the officers in this new corps of engineers 
should have some intimate contact with and knowledge 
of military life and methods. In no way are the common 
soldiers’ burdens better learned than in the first six 
weeks of work laid out in our training camps. In no 
way is the necessity better seen for careful discharge 
of administrative duties by company officers in order 
that the men may be properly housed and fed, kept well 
and contented. 

It seems clear to this journal that the misapprehension 
of our correspondent is due, in part, to the very evident 
lack of acquaintance with the details of our military 
functions, in part to the fact that the officers’ training 
camp was in its introductory stage when the letter was 
written, and in part to a lack of tact on the part of 
the instructors in presenting some phases of the work. 
It is hoped that the explanations given will clear the 
minds of any men already in or contemplating entering 
a training camp for engineer officers. 








Reforesting Water-Supply Land 
on Catskill System 


Advantages of Reforesting Outlined— Available Varieties 
Named—Over 2,000,000 Conifers Planted Around 
Ashokan and Kensico Reservoirs 


By FRED F. MOORE 

Designing Engineer, Board of Water-Supply, City of New York 

ORESTRY, more particularly reforestation of de- 

nuded areas, offers a profitable and pleasant field 
of endeavor to those responsible for our public water- 
supplies. The sponge of a few inches to a foot or more 
in depth on the surface of forest lands steadies the 
run-off and prevents turbidity and the silting of reser- 
voirs from soil erosion. Temperature and air move- 
ment, two factors having a strong influence upon evap- 
oration, are also affected favorably by forests. Forest 
trees, as a whole, take up much less water than culti- 
vated crops, including grass lands. It has been esti- 
mated that conifers take up only one-tenth as much as 
deciduous trees. The mat of needles under an ever- 
green growth keeps frost out of the ground and per- 
mits penetration of rain water. 


BEST TREES FOR WATERSHEDS 


Conifer trees are by far the best cover for water- 
supply areas. An evergreen forest makes a pleasing 
picture at all seasons, and there are varieties of these 
trees well adapted to most situations and conditions. 
Until very recently the white pine has been a great 
favorite for general planting, as it has a pleasing habit 
of growth and adapts itself to wide variations of soil 
condition. The white and other five-leaved pines have 
recently been seriously attacked by the so-called “blister 
rust,” a fungus bark disease whose host is the black 
current and gooseberry. To control this situation, New 
York and near-by states have passed, or are contem- 








THESE CONIFERS AT THE ASHOKAN RESERVOIR WERE 
NATURAL SEEDLINGS TRANSPLANTED INTO AND 
CULTIVATED IN THE BOARD’S NURSERY BEFORE 
BEING PLACED IN FINAL POSITION 


plating, legislation prohibiting the propagation of white 
and other five-leaved pines. 

The red pine is a good substitute for the white and 
is valuable for general planting. It is picturesque even 
on poor soils, and on richer soils it has a vigorous and 
superb growth of long, deep-green needles. Scotch 
pine adapts itself readily to many svils and will with- 
stand severe wind exposure, but should not be planted 
in the shade. Austrian pine, a hardy, rapid grower, 
adapted to exposed positions and poor soils, has par- 
ticularly effective plumes of heavy branches. Pitch 
pine and bull pine are also useful varieties of the pine 
group. Norway spruce (the spruce of Europe) is a 
very rapid grower, extremely hardy, can be planted in 
the shade and is well adapted to exposed positions. The 
native white spruce, an attractive tree, has also proved 
especially valuable for watershed planting, as it is 
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hardy and adapts itself to both wet and dry soils. Colo- 
rado blue spruce, the bluest of the white or blue spruces, 
which gives a raie tint in color combinations and fur- 
nishes a strong contrast with the darker evergreens, is 
one of the hardiest of the spruces. Concolor fir, sec- 
ond only to Colorado blue spruce for color contrasts, 
adapts itself to many soils and exposures. Arbor vite 
is particularly useful for close hedge planting on reser- 
voir margins near the high-water line, as, when so em- 
ployed, it will prevent the leaves of deciduous growths 
from blowing into the water. Hemlock, attractive at all 
seasons, particularly good for ornamental planting in 
conspicuous locations, is hardy and will thrive in the 
shade. 
REFORESTATION ALONG CATSKILL AQUEDUCT 

In connection with reforestation the Board of Water- 
Supply of the City of New York has planted more than 
two million small conifers around and near the Ashokan 
and Kensico reservoirs, besides many thousands of trees 
in ornamental planting along the Catskill Aqueduct and 
on other lands. This work has been done partly by 
contract and partly by the board’s own forces. The 
situation at this time with reference to the Ashokan 
reservoir lands is about as follows: 








Total 
Acres Acres 
Open land, forest planted by contract é 500 
Open land, forest planted by board wa : 375 
Open land yet to be improved ° . . 225 1,100 
Standing forest underplanted ‘ ; 100 
Standing forest improved 3,000 ; - 
Standing forest yet to be improved hon . 1,800 4,900 
Forest lands . ‘ , 6,000 
Open land, including highways, railroad, etc iin ete 754 
Total land area P eee 6,754 
Area of water surface at flow line of Ashokan reservoir 8,500 
Total taking...... 15,254 


The present forest land is covered with so-called sec- 
ond-growth white oak, rock oak, red maple, sugar maple, 
hemlock and white pine. The chestnut growth is being 
removed on account of mortality from fungus diseases. 
Plantings have been for the most part of Norway 
spruce, arbor vite and of Scotch, red, white, Austrian, 
jack and bull pines. 

907 ACRES PLANTED AT KENSICO 


At the Kensico reservoir 907 acres have been planted, 
of which about 400 were by contract. Of the total, 
170 acres are underplantings of existing forest growths. 

For the most part these plantings have been made 
with three- and, four-year-old stock, spaced about 6 ft. 
apart each way. This requires about 1250 transplants 
per acre. The cost of the transplants in place is from 

25 to $50 per acre, depending upon local conditions. 

With minor exceptions, plantings by the board’s forces 
have been of transplants raised in its own nurseries, 
either from seed or from seedlings obtained from the 
State Conservation Commission and from commercial 
nurseries. Excellent stock has thus been obtained, 
which is immediately available at all times when plant- 
ings may be done. The establishment of nurseries may 
be justified whenever areas to be covered are at all ex- 
tensive and suitable soil and other conditions are ob- 
tainable. 

Charles Strauss is president of the Board of Water- 
Supply. Charles N. Chadwick and John F. Galvin are 
the other two commissioners. J. Waldo Smith is chief 
engineer. 


Materials and Tests 


Abstracts of Papers Presented at the Convention of the 
American Society for Testing Materials, 
June 26 to 29 


HE following abstracts of papers presented at the 

twentieth annual meeting of the American So- 
ciety for Testing Materials, June 26 to 29, supple- 
ment those published last week: 


Can the Properties of Steel Products Be Determined 
by Magnetic Analysis ? 

A group of investigators has for some years been 
working on the possibility of establishing an exact cor- 
respondence between the magnetic and mechanical prop- 
erties of steel. Among these, Charles W. Burrows, 
United States Bureau of Standards, has taken a lead- 
ing part. In a paper entitled “Some Applications of 
Magnetic Analysis to the Study of Steel Products,” Mr. 
Burrows outlines the present state of knowledge re- 
garding these investigations. He outlines some of the 
actual accomplishments toward the solution of the prob- 
lem of commercially testing steel by magnetic methods. 

The principle involved is that many, if not all, of 
the mechanical properties of steel are directly propor- 
tional to certain other magnetic qualities. Mr. Bur- 
rows says the “art of magnetic analysis consists in the 
determination of the magnetic characteristics, or better, 
a small number of magnetic characteristics, and from 
these observations making estimations of the mechan- 
ical properties.” It can be seen that if this can bx 
worked out practically there is a great field for com- 
mercial testing. Routine tests are now made on actual 
samples, and the sample is, as a rule, destroyed. Such 
tests, Mr. Burrows says, are vicarious, destructive, local 
and qualitative. These include the mechanical, chemical 
and microscopic analyses of steel which form the basis 
for customary specifications in testing. If large-sized 
pieces of metal can be investigated magnetically and the 
mechanical properties determined thereby, there is a 
great saving in effort and time and material. Mr. Bur- 
rows outlines some of the detailed methods of making 
the tests and notes that this work has been carried on in 
the investigation of rails and tools, particularly of razor 
blades. He is very hopeful of the future of the tests. 


Preliminary Tests of Heat-Insulating Properties 
and Fire-Resistive Material 


The United States Bureau of Standards is about to 
make tests on the fire-resistive properties of structural 
units. As a preliminary to these tests, the bureau has 
recently completed some experiments on the conductiv- 
ity and heat-insulating properties of certain materials 
generally used in fire-resistive construction. These 
tests were reported by W. A. Hull, of the bureau. The 
tests were made on 8 x 16-in. cylinders of different ma- 
terials, which were placed in a furnace and subjected to 
temperatures running up to 927° C. in 14 hours and 
kept there for 2 hours, giving an exposure of 34 hours 
at an average temperature of approximately 700° C. 
These cylinders were perforated with holes at different 
distances from the surface, so that the penetration of 
heat could be read by thermocouples. 
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Tests were made on clay, such as is used in the 
manufacture of hollow-tile fireproofing; concrete, in- 
cluding two proportions of a number of aggregates: 
gypsums, including three manufacturers’ specimens 
prepared from mixtures differing in kind of filler and in 
ratio of plaster to water, one specimen of lime mortar 
and one specimen of some unnamed new material. The 
results, as stated by Mr. Hull, are in brief as follows: 

The tests indicate that there is not a very great dif- 
ference, among concretes from the aggregates com- 
monly used, in respect to the protection that would be 
afforded to steel reinforcement embedded in concrete 
near the surface, assuming that the concrete protection 
does not come off and expose the reinforcement. It 
would not be wise to draw conclusions on that point 
from this work. As to protection of steel members, the 
insulating properties of the denser clays are indicated 
to be inferior to the more porous clays and to the con- 
crete. It is to be noted in this connection that this 
work deals exclusively with solid materials, and it is 
not attempted to draw comparisons between hollow 
blocks or tile of one material and the solid mass of an- 
other. The more porous clays compare fairly well 
with the concrete. Gravel concrete gives particularly 
unfavorable indications, following in general the theory 
laid down by Ira H. Woolson in the recent Far Rocka- 
way building case. There is strong evidence that some 
gravels, at any rate, are distinctly inferior for con- 
crete for fire-resistive construction. Cinder concretes 
are apparently to be viewed with suspicion, especially 
if the cinders contain much combustible material. Gyp- 
sums make good heat-retarding records, but are very 
soft and weak after tests. 


Some New Facts About Brass and Copper 


The extensive failures of wrought brasses or bronzes 
observed in the work of the Board of Water-Supply, 
New York City, led in many cases to the substitution 
of steel for the previously used material. Alfred D. 
Flinn and Ernst Jonson, of the board, called attention 
to the fact that failures have occurred in cast as well as 
in wrought metals. They point out that the service 
strength of brass and bronze is dependent not on the 
ultimate strength, but on the yield point, and recom- 
mend that the testing load should be applied in incre- 
ments separated by intervals of 5 min. Further, since 
service strength is not indicated by the yield point, 
but by the difference between the initial stress and the 
yield point, initial stresses should be measured by suit- 
able methods and limited by the specifications. The 
practice of “burning-in” defects in brass castings fre- 
quently leaves initial stresses of such magnitude as to 
cause local failure of the casting. This should be 
guarded against by annealing. An elongation require- 
ment should be incorporated in every specification to 
guard against excessive oxidation. 

The common belief that hard-drawn copper wire 
possesses a “skin” of considerable thickness which is of 
greater hardness and tensile strength than the re- 
mainder of the section led E. H. Pierce to make a rather 
extended investigation on this point. Various samples 
of hard-drawn copper wire were tested for Brinell hard- 
ness, both at the surface and at various points in the 
cross-section, with the conclusion that the hard-drawn 


copper wire is equally affected throughout its mass 
by the cold-drawing process. 

Various methods are employed to test sheet brass, 
such as the determination of the tensile strength, the 
scleroscope reading and the Brinell indication. In addi- 
tion to this, there is the more recently introduced duc- 
tility, or cupping, test, for which purpose two machines 
are made—one the Erichsen, which is quite commonly 
standard in Europe and used in a number of places 
in this country; and a machine of about the same gen- 
eral characteristics made by Olsen, of Philadelphia. 
C. H. Davis made tests upon identical or adjacent pieces 
of sheet brass which were specially gaged and rolled, 
using each of these methods, and gave complete data 
for one of the brasses to illustrate the method employed 
and to show the comparative value and limits of each 
method of testing. The scleroscope and Brinell were 
found to be unsatisfactory on thin metal. The Brinell 
test is satisfactory and comparative on thick metal, 
and the scleroscope, Brinell and tensile-strength tests 
do not vary appreciably with the thickness of the metal. 
As the result of his experiments, Mr. Davis announces 
that both manufacturer and consumer may safely use 
the ductility, or cupping, test for thin metal, and the 
Brinell test for thicker metal. 


MANY MISCONCEPTIONS PERSIST 


From a manufacturer’s point of view it is extremely 
unfortunate that many misconceptions as to the value 
of certain processes and indications should persist, es- 
pecially since it is well known to the manufacturer that 
these indications are incorrect to a degree that will 
condemn much excellent metal and result in a higher 
cost of the product to the consumer. W. Reuben Web- 
ster, general superintendent of the Bridgeport Brass 
Co., presented data to combat the idea that interior sur- 
face defects on brass condenser tubes are a cause of 
corrosion, and that there is no inferiority in material 
reduced in a single pass as compared to that reduced 
by several passes. In the first paper, he pointed out 
that it is a fact that evidences of surface defects can 
be largely removed by a treatment that will detract 
from the resistance of the tube to corrosion, while on 
the other hand the same defects are rendered more 
highly visible by treatment that tends very materially 
to increase the resistance of the tubing to destruction. 
On the second point he found some evidence that led 
to a belief that material reduced by multiple drafts is 
more unevenly strained than is the case with the single 
draft metal, although on this point only partial investi- 
gation has been made. 

The quantity of tin on tinned copper wire can be 
readily determined by an electrolytic method, the av- 
paratus used in this test being described by George G. 
Grower, who shows that the determination occupies 
only a few minutes and can be directly indicated by the 
volumetric indications of a gas voltameter, obviating 
the necessity of any weighing. This test does not, how- 
ever, reveal imperfections in the tin coating as plainly 
as some of the sulphide tests. Since it is mainly the 
bare spots or flaws in the tinning which expose the 
copper to the attacks of the sulphur in the rubber in- 
sulating material, .t is not the amount of tin on the 
wire, but rather its continuity, which is of greatest im- 
portance. 
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Drive 3776 Concrete Piles in 30 Days for Navy 


Words “Rush Work for the Government” Prove Open Sesame to Resources 
of Material Supply Firms, Work Being Organized as if by Magic 


storage facilities at its Brooklyn yard and needed 

them immediately. Plans were made for a $1,- 
000,000 reinforced-concrete warehouse 180 x 360 ft. in 
plan, to rest on 3600 concrete piles. The Turner Con- 
struction Co. was asked to undertake the completion of 
the warehouse within 74 months of the date of author- 
ization. The rapid-progress schedule laid out to accom- 
plish this feat gave the Raymond Concrete Pile Co., 
which was requested by the general contractor to drive 
the piles for a lump sum with $200 a day liquidated 
damages and no bonus, less than 50 days, or up to June 
10 last, to complete its work. At a time when steel, 
concrete materials, transportation and labor were at a 
greater premium than in many years, this company 
bettered its own promise by finishing the piledriving in 
30 days’ elapsed time, though the number and average 
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the contract was closed, until noon its telephone wires 
were busy. Within a few hours six cars of bin-tested 
cement, meeting the navy’s specifications, were being 
loaded at a New Jersey mill; scows of sand and gravel 
were being loaded for the job at a Long Island plant: 
two complete driver rigs were en route from the con- 
tractor’s yard; and out in Youngstown, Ohio, six cars 
standing ready loaded with pile shells had pulled out of 
the yard of the firm’s Youngstown plant. Meantime, 
superintendent, office men, foremen and _ piledriver 
crews, all waiting in the New York district, had been 
reached by wire or telephone and ordered to report for 
work at the job next morning. 

The manner of securing the cement is typical of the 
way in which the supply firms and transportation com- 
panies were approached. The Vulcanite Cement Co., 
on being asked for instant shipment of a large order 
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Circles, drawn about center of each footing, inclose figure indicating the number of piies in 
footing. Where circles are dotted, piles in the footing indicated were driven by the driver which 
followed the course indicated by the nearest dotted line. The remaining footings, indicated by 
full circles, were driven by the other machines. 


ZIGZAGGING ACROSS SITE, ALL FOUR DRIVERS WERE ABLE TO KEEP AT WORK, FINISHING ALMOST SIMULTANEOUSLY 


penetration of the piles considerably exceeded the fig- 
ures contemplated. 

Though the work was organized in advance on paper, 
the contractors were of course unable to place orders 
for material, ship plant to the work or take any definite 
steps until the Navy Department, Bureau of Yards and 
Decks, had authorized proceeding with construction, 
and the waiting contracts could be signed. This 
was finally consummated on the morning of Apr. 26 last. 
From 10:30 on that Thursday morning, when the New 
York office of the Raymond company received word that 





of tested cement, inquired why, what and wherefore, re- 
minding the contractor of the present state of the mar- 
ket. Its representative was told in a few words that the 
work was for the navy and that the navy was in a hurry. 

“All right,” came back over the wire. “Your cement 
will leave here today.” 

This codperation was helped along by the publication 
in the May 8 issue of Engineering News-Record of an 
advertisement announcing at the same time the names 
of the firms who were doing their part toward carry- 
ing out the contract and the unusual progress re- 
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red. On the completion of the contract, these firms 
ere thanked in a second advertisement announcing 
that this schedule had been considerably bettered. 


No TIME 


On Monday morning, Apr. 30, the fourth day after 
the signing of the contract, the superintendent, from 
the temporary office already erected at the work, called 
the firm’s main office on the telephone. The instru- 
ment had been installed Saturday on a special order 
from “headquarters” of the New York Telephone Co. 


42D 


LOSE IN STARTING WORK 





MACHINES WORKED THIRTY DAYS WITHOUT INTERMISSION, EXCEPT FOR SUNDAYS, 


He reported that his foremen were driving piles with 
the two rigs which had reached the work the previous 
Friday, that barges of sand and gravel were moored to 
the dock and that six cars of approved cement stood on 
the siding. He was told that they would have six cars 
containing additional pile shells within 24 hours. 

Small wonder! In addition to the tracer in the 
New York oflice, three men were on the road between 
New York and Youngstown to see that those cars 
came through. They reached the job Tuesday morning. 
Meanwhile, the third piledriver had arrived and been 
unloaded, and on the following Thursday a fourth rig 
was received and put to work. From then until May 26 
the four machines never stopped, except on Sundays. 
When the final count was taken, it was found that, in- 
stead of the 3600 piles contemplated, 3776 had been 
driven, the penetration of which averaged 22.85 ft. as 
against 18 ft. expected, and that for each driver crew 
and each 8-hour shift an average of 21 piles had been 
driven and concreted. 


LABOR TROUBLES BEGIN EARLY 


Before the last piledriver rig had started to work, 
trouble developed with the concrete laborers’ union. A 
demand for a wage increase that was not sanctioned by 
the Building Trades Council resulted in a break be- 
tween this union and the council and the contractors, 
which tied up this work as well as much other construc- 
tion in New York City. 








It had been accepted as a foregone conclusion for 
months that the New York labor market was squeezed 
dry. No one else would have thought of attempting 
to get right in the city the 200 men needed to carry on 
concreting for three shifts a day. The Raymond com- 
pany, however, called up several labor agencies and in- 
serted an advertisement in six New York papers, offer- 
ing work at the union wage scale and mentioning that 
the contract was for the Navy Department. The ad- 
vertisements appeared on Wednesday night and Thurs- 
day morning. Before noon Thursday more than 300 
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DRIVING 3776 PILES 


men had applied at the job, and thereafter there was no 
difficulty with mixing and placing concrete. 


DRIVERS ZIGZAG ACROSS LOT 


The piledrivers used by the contractor are steel- 
frame turntable machines, equipped with two-drum 
hoists and No. 1 Raymond steam hammers. They travel 
on a nest of rollers under the base of the turntable. 
A timber runway has to be laid for them. This type 
of rig is considered the most rapid ever developed, and 
this in spite of the fact that Raymond piles are more 
difficult to drive, on account of the process involved, 
than wood piles. The core on which the shells are as- 
sembled before driving weighs about 8800 lb. and, fur- 
thermore, must be withdrawn after each pile is driven. 
A record for the number of piles driven in a single 
shift, which it is thought has never been approached 
under similar conditions, was established in 1916, when 
one of these machines drove 119 twenty-foot piles in 
10 hours at the plant of the Chevrolet Motor Co. in 
Flint, Michigan. 

As will be seen from the accompanying layout sketch, 
the first two rigs started at the north side of the build- 
ing in the center, each one taking two rows of footings 
as it moved across the site. Each machine then took a 
diagonal course to the second aisle over between foot- 
ings, and carried two rows back to the side of the 
building from which it had started. In the meantime 
the third and fourth drivers had started in the same 
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aisles, moving in the opposite direction. The four ma- 
chines then zigzagged back and forth, crossing each 
other’s paths several times, as shown on the drawing, 
until the ends of the site had been reached and the last 
footings driven. This arrangement was considerably 
better than taking the drivers through the site parallel 














FOUR 


HAMMERS GOING AT ONCE ON RUSH WORK 

to the long axis of the building, as it kept all four ma- 

chines working simultaneously for a greater proportion 

of the time. 
Motor TRUCKS AGAIN TO THE FRONT 

Each piledriver was followed around the lot by a port- 
able concrete mixer with its own crew. These mixers, 
like the piledrivers, were operated three shifts a day. 
They were supplied with sand and gravel from the dock 
by one motor truck, which was able to keep them all 
running. The cement and the shells for the piles were 
distributed by a horse truck loaded by hand from cars 
or storage. The sand and gravel, on the other hand, 
were unloaded by a derrick at the dock. This derrick 
was operated by the material supply company, using a 
hoisting engine mounted on a small float, tied up to 
the dock for the The sand and gravel were 
shoveled into buckets on the barges by laborers. The 
motor truck, as well as the horse truck, was obliged to 
work only one 8-hour shift a day. 

In spite of the rush nature of the work, the law for- 
bidding Sunday labor was not suspended. This would 
ordinarily mean on a contract working three 8-hour 
shifts a day that some of the gangs would be better off 
than others, either by reason of working in daylight or 
by reason of getting in more hours every week. To take 
care of this, the job ran 12 hours on Saturday instead 


job. 


of 16, and each of the three shifts worked for 4 hours 
instead of two of them working for 8 hours. Ever 
Monday morning the shifts were moved one 8-hou: 
period ahead, so that the night and day work was even! 
divided. ; 
For the Raymond Concrete Pile Co. the work ha 
been in charge of H. A. Christie, superintendent, who i 
credited with the excellent organization of the work at 
the site, which resulted in such rapid progress. Th: 
entire building is being constructed under the direction 
of the Bureau of Yards and Docks of the Navy De 
partment, of which Admiral F. R. Harris is chief. 





Worn Rails Reclaimed for Branch 
Lines and Side Tracks 


Chicago Great Western Has Plant at Oelwein Where 
Battered Ends Are Cropped and New 
Bolt Holes Made 


CONOMY in the use of steel rails in these days of 

high prices is being effected on the Chicago Great 
Western R.R. by taking rails removed from main track 
on account of worn or battered ends, and passing them 
through a rail-reclaiming plant to make them suitable 
for use on branch lines and side tracks. This plant 
was built in 1916 at the railway company’s shops at 
Oelwein, Iowa. Particulars have been furnished by G. 
M. Crownover, superintendent of motive power. 

The arrangement is shown in the accompanying plan. 
At the left is a large skid rack where the worn rails 
are delivered. Here they are inspected and marked, all 
rails for track being cut to a uniform length. The 
rail passes to a shop 96 x 40 ft., where a roller conveyor 
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feeds it to a heavy high-speed cold saw. The leading 
end is cropped, and the rail is then run past the saw 
to have the rear end cropped. It is afterward shifted 
to a skid bed serving a pair of three-spindle drills, 
which form the new bolt holes. 

Another roller conveyor carries the finished rails to 
three skid beds for storage in the yard. This conveyor 
also delivers rails to the frog shop, where they are 
sawed to the lengths required for frogs and crossings. 
This shop, 35x70 ft., has a planer, a shaper and a 
blacksmith forge and blower. Electric power is used, 
with a motor for each machine. 

The buildings are of simple wood-frame construction. 
The rail shop has roof trusses spanning its entire width 
(40 ft.) and giving a clear height of 14 ft. Its posts 
and trusses are spaced 12 ft. c. to c., with intermediate 
rafters 3 ft. c. toc. The frog shop has side and center 
posts for its width of 55 ft., with posts spaced 173 ft. 
longitudinally, and roof trusses 5 ft. 10 in. on centers. 
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Standard Bridge Floors of Concrete 
Slabs on Steel Beams 


Weights, Bending Moments and Costs Computed for 
Usual Specifications—Live-Load a 
15-Ton Road Roller 


By WILLIAM SNAITH 


INCRETE floors on highway bridges are a suffi- 

iently recent development to make of value any 
data on the design of the steel floor system to support 
them. Even the latest works on the subject discuss 
wooden floors exhaustively, but contain little informa- 
tion as to the stringers and floor-beams for concrete 
floors. It is the intention of the writer to supply this 
deficiency by the diagrams here given for standard clear 
widths of roadway varying from 14 to 20 ft. and for 
panel lengths from 6 to 35 ft. The economical panel 
length for concrete floors, when the floor only is con- 
sidered apart from the trusses, will appear from in- 
spection of a cost chart presented herewith. 


USUAL STANDARD SPECIFICATIONS ADOPTED 


All the floor systems investigated have been designed 
to meet the usual standard specifications as to construc- 
tion. The dead-load D is taken to include the weight 
of the concrete slab, the supporting steel and two hand- 
rails each weighing 200 lb. per lin.ft. The live-load L 
is either a 15-ton road roller or a uniform load of 100 
lb. per sq.ft., whichever gives the greatest stresses. The 
roller is assumed to consist of two back wheels with 
20-in. face and 5-ft. center to center and of one front 
wheel with 40-in. face, the axles being 10 ft. center to 
center and the load on each of the three wheels being 
10,000 pounds. 

The effect of impact is calculated from the formula: 

L, 
2(D + L) 
This impact formula will give uniformly better results 
than a straight percentage of the live-load or a formula 
based only on live-load and panel length. 


Impact 


CALCULATIONS SIMPLIFIED BY ASSUMPTIONS 


The calculations have been simplified by several as- 
sumptions that err on the side of safety and are only 
slightly in error. 

The maximum bending moment has been assumed to 
equal the sum of the maximum live-load and dead-load 
moments. The dead-load per lineal foot per stringer has 
been taken in round figures at the nearest multiple of 25 
above the actual. The live-load from the roller loading 
on the side stringers is taken in even thousands of 
pounds. 

The weight of each wheel is assumed to act at a point 
in stringer and floor-beam calculations. In stringer cal- 
culations the slab is assumed not to be continuous. 

The theoretical length of floor-beam or distance be- 
tween center lines of trusses is assumed to be 2 ft. 
greater than the clear width of roadway. 


DESIGN OF CONCRETE SLAB 


The depth of concrete floor slabs is one-twelfth of the 
maximum span between stringers, with a wearing sur- 


face of 3 in. of concrete. An asphalt wearing surface 
or creosoted wood block on sand will give approximately 
the same loading. Earth fill to a depth of 4 in. would 
do so also, but this depth is insufficient. To increase the 
earth fill to about 9 in. average depth will increase 
the total stresses in stringers and floor-beams by about 
15%. 

The total wiuth of slab has been taken to be 1 ft. 
wider than the clear width of roadway, to allow for a 
wagon guard on the curb 6 in. high on each side. 


DESIGN OF MIDDLE STRINGERS 


The dead-load on the middle stringer of course in- 
cludes the weight of the slab and stringer. For maxi- 
mum live-load stresses the 15-ton roller only need be 
considered. For 35-ft. span and 5-ft. spacing this gives 
greater stresses than a uniform live-load of 165 lb. per 
square foot. 

For a roller of the dimensions and weight assumed, 
and for spans up to 17.1 ft., the maximum bending mo- 
ment will occur under one wheel when it is at the center 
of the span. For spans beyond 17.1 ft. the roller is as- 
sumed to be slewed slightly on the bridge, so that one 
back wheel and the front wheel come directly over the 
stringer. The maximum bending moment then occurs 
under the wheel, which has traveled 2 ft. 6 in. beyond 
the center of the span. The value of the maximum 
bending moment in foot-pounds when one stringer is 
assumed to sustain the whole load is given by the for- 


mula: 
=) 
l 


where W is weight of one wheel and 1 is the panei 
length, or span, of the stringer. 
The maximum end reaction R is 


ae w(5 5 


: . /[l 10 
R max Vv VW ( l ) 
the last term vanishing for spans less than 10 feet. 


DESIGN OF SIDE STRINGERS 


The side stringers are designed for a dead-load con- 
sisting of one-half the slab between the side and near- 
est middle stringer, all the slab and curb overhanging, 
the stringer itself and a handrail assumed to weigh 
200 Ib. per linear foot. 

The roller will produce the maximum _live-load 
stresses in the side stringers when the front wheel and 
one back wheel are just touching the curb. The portion 
of each wheel to be supported by the side stringers 
will be different for different distances of the stringers 
from the curb. Values for these loadings were care- 
fully calculated for each of the floor systems consid- 
ered. 


* 
DESIGN OF FLOOR-BEAMS 


The dead-load on the floor-beam is conveniently calcu- 
lated from the stringer reactions, the amount of excess 
due to increasing the actual figures into round numbers 
being more than sufficient to account for the weight of 
the floor-beam itself. 

The maximum bending moment due to the live-load 
occurs with the two back wheels on the floor-beam under 
the wheel which is 1 ft. 3 in. from the center of the span. 
The front wheel at the same time is on the center line 
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of the bridge. For panel lengths less than 10 ft. the 
front wheel is not considered, and for those over 20 ft. 
the uniform load of 100 lb. per sq.ft. will give greater 
values, in general, but in the latter case it is necessary 
to make the calculations for both conditions. 

For the maximum end reaction the roller is placed 
with the front wheel and one back wheel near the curb 
and the two back wheels directly over the floor-beam. 
When the panel length exceeds 20 ft., it is advisable also 
to calculate the results for uniform loading. 


FLOOR-SYSTEM DETAILS 


The particulars of the floor systems considered are 
given in the table on page 67. The values given for 
the dead-load per lineal foot on the stringers are based 
on actual caiculations made for panel lengths of 11, 19, 
30 and 35 feet. 

The maximum bending moments on the stringers are 
shown by the curves in Fig. 1. The maximum bending 
moments for the usual stock sizes of I-beams have also 
been indicated, and these sizes were adopted in calculat- 
ing the total weight of the steel in each system. From 
these curves the stringers used for any span of the 
standard floor systems can be read directly. Where 
heavier than standard rolled sections are available, the 
necessary interpolation is a simple matter. 

The maximum bending moments and end reactions of 
the floor-beams are given by the curves in Figs. 2 and 
3. The section moduli required for a unit stress of 16,- 
000 lb. per sq.in. are Shown in Fig. 2, and the maximum 
bending moments on the usual stock I-beams and a 
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FIG. 1 BENDING MOMENTS FOR STRINGERS 


selected line of plate girders are also indicated. From 
the curves in Figs. 2 and 3 the floor-beams for any span 
up to 35 ft. can be obtained. Fig. 3 can also be used to 
obtain maximum panel loads for truss bridges. 


AVERAGE CosST CURVES 


Average prices for steel beams in place in bridge 
floors and for concrete in place were assumed, and the 
total cost of one bay (slab, curb, stringers and floor- 
beam) was calculated. These values were divided by 
the area of floor supported (nominal width multiplied 
by panel length), and the results were expressed in 
curves, Fig. 4. 

Owing to the use of commercial sizes and abrupt 
changes in loading, when, for example, the whole roller 
is taken into account instead of only two back wheels, 
or when the uniform live-load replaces the roller load in 
the calculations, these curves are not smooth and actu- 
ally cross over one another. It is not to be understood 
that the figures represent actual probable costs; they 
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FIG. 2. BENDING MOMENTS FOR FLOOR-BEAMS 


are approximate only and will be affected by changes 
in cost of materials and locality. However, they are of 
value for purposes of comparison and clearly indicate 
the economic panel length when the floor systems only 
are considered. 

Alternative floor systems were carefully calculated by 
the same methods as those adopted and proved to be 
more expensive in every case. An interesting compari- 
son was made in the case of the 16-ft. roadway system. 
Five systems were investigated out with various thick- 
nesses of slab and were plotted similarly to Fig. 4. The 
four-stringer system shows a notable economy at all 
spans. The seven-stringer system is almost as economi- 
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cal at 10-ft. panel length as the four-stringer system 
and least so at 35-ft. panel length. Exactly the reverse 
is true of the six-stringer system. The way in which 
the curves crossed one another would show that no gen- 
eral statement would be warranted that the fewer the 
stringers the greater the economy. Each case must be 
settled on its merits. 

The amounts of the errors due to the various assump- 
tions were carefully investigated. They are inconsider- 
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FIG. 3. END REACTIONS FOR FLOOR-BEAMS 


able and invariably on the side of safety. The expres- 
sion of the dead-load figures in multiples of 25 lb. will 
not in any case involve an error of more than 1°. in 
the total, and the effect of the round figures adopted 
for the roller loadings on the side stringers does not 
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Includes floor-beams, stringers, slab and curb 


exceed the actual loadings by more than 4% of the total 
results at 35-ft. panel lengths. The sum of the three 
errors above will hardly amount to 4% for panel lengths 
less than 20 ft. and not more than 6% at 35 ft. in any 
instance. 





Hudson Bay Railway Nearing Completion 


Rails have been laid on all but 92 miles of the 424- 
mile Hudson Bay Ry. in Canada, states Frank Cochrane, 
Minister of Railways and Canals, in his annual report 
for the year ended Mar. 31. The part remaining is that 
between the second Nelson River crossing and Port 
Nelson. All but 11 miles of this section has been 
graded, and it is stated rails will be laid to Port Nelson 
this year. Of the estimated cost of $26,000,000 for the 
railway and the harbor, $18,175,000 has been spent. 
Work on the harbor has been slowed down because of 
the war conditions. 


* 
PARTICULARS OF FLOOR SYSTEMS CONSIDERED IN ANALYSIS OF STRESSES 
Dimensions of Standard Floor Systems Dimensions of Alternative Floor Systems 

Clear width of roadway, in ft 12 14 16 18 20 12 16 16 16 16 18 
Number of stringers 3 4 4 4 5 4 5 6 7 9 5 
Thickness of slab, in in 8 8 8 8 8 8 8 7 6 5 8 
Spacing of middle stringers, in ft 5 5 5 5 5 5 + 3 2 5 
Distance middle to side stringers, in ft. and in 5-0 3-9 5-0 5-0 4-6 3-9 3-3 2-3 2-3 2-3 3-9 
Distance side stringers to end of floor-beam, in ft. and in 2-0 1-9 1-6 2-6 1-6 0-9 0-9 0-9 0-9 0-9 1-3 

Dead-load in Ib. per lin.ft. on middle stringers 
Panels 6 ft. to 19 ft 550 550 550 550 550 550 550 400 270 160 550 
Panels 20 ft. to 35 ft... ; ‘i 575 575 575 575 575 575 575 400 270 160 575 

Dead-load in Ib. per lin.ft. on side stringers: 
Panels 6 ft. to 19 ft 675 600 625 725 600 500 475 400 350 375 550 
Panels 20 ft. to 35 ft 700 625 650 750 625 525 500 400 350 375 575 
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Army Training Camps Have Definite 


Curriculum for Engineer Officers 


Courses Aim To Train Candidates in Their Duties as 
Instructors, Managers and 
Leaders 


HE instruction now being given in the various 

army officers’ training camps follows as definitely 
planned courses as are to be found in any college. The 
prescribed studies for engineer officers are summarized 
below: 


ORGANIZED LIKE REGULARS 


At first, each camp was organized as one provisional 
training regiment, subdivided into 15 companies. At 
the close of the first period of instruction the engineer 
companies were removed to special engineer training 
camps, and the remaining companies were reorganized 
as infantry, cavalry and artillery units. 

The ordinary regimental, company, troop and battery 
records, reports, rations, etc., are used so far as pos- 
sible. Regular-army officers assigned to each company 
as instructors are in full charge, regardless of rank 
with respect to reserve officers. However, they are re- 
lieved from administrative work as far as_ possible 
except as to its supervision. All records, rosters, etc., 
are prepared by designated reserve officers and candi- 
dates as a part of their instruction. All in attendance 
are cautioned that, except for the purpose of maintain- 
ing discipline and order, all must forget rank, and live 
and work on equal terms. 


LIVING THE COMMON SOLDIER’S LIFE 


The courses of instruction are based on the work done 
in the United States Service Schools at Fort Leaven- 
worth, Kan., and on the experience of foreign armies 
during the past three years. The first requisite is 
thoroughness and precision in fundamentals and details 
of military movements. The prescribed courses are de- 
signed to teach as thoroughly as possible in the short 
time available the duties of an officer as (1) an in- 
structor, (2) a manager and (3) a leader. 

The duties as instructor are taught by subjecting the 
future officers to the same drills and individual training 
that they in turn must give to their future commands, 
with the same rigid discipline and attention to details 
that they must exact. The training as manager is 
secured by subjecting the men to the same mode of life 
that will obtain with respect to their future commands, 
supplementing this with instruction in the proper 
method of supplying, messing, administering and dis- 
ciplining organizations, and providing for health, sani- 
tation, comfort and welfare. The instruction as leader 
is given by illustrating the tactical employment of 
troops and by giving each man an opportunity for prac- 
tice in tactical leadership as corporal, sergeant, lieuten- 
ant, captain and major. 


ALL MEN Must TAKE COURSES 


Regardless of age or grade, all men in attendance at 
the camps are required to take the prescribed courses, 
except those men designated as assistant instructors in 
particular subjects and except that engineer officers 
who have not volunteered to serve with combat ele- 


ments (the Class B group) are not required to complete 
the courses laid down for pioneer troops. 

The schedules are based on a minimum day of ten 
hours, five in the morning, three in the afternoon and 
two in the evening on all days except Saturday and 
Sunday. Saturday is used for bringing up to require- 
ment work that has been interrupted by weather and 
unforeseen conditions, for vaccinations, examinations, 
tests, etc. 

The work of the day begins with roll-call formation 
(reveille) at 5:30, breakfast at 6 and first instruction 
at 7. Dinner comes at 12:15 usually. Afternoon in- 
struction begins at 1:30 or 1 and lasts to 4:30 or 5. 
Retreat formation, at about 6, is followed by supper. 
Evening study lasts from 7 to 9; lights are out at 
9:30 or 9:45. The hours are varied more or less from 
week to week as the demands for the time of the men 
may require. 


SPECIAL ATTENTION TO MILITARY ENGINEERING 


In regard to the course for engineer officers, it should 
be noted that it is expected that the men being trained 
are qualified as civilian engineers, but practically un- 
trained as soldiers, so that purely military subjects 
must not be curtailed to give them instruction in fields 
in which they are proficient or can grasp readily with- 
out interference with duties of command. For this rea- 
son the engineer training in camp has been confined to 
the theory and practice of military engineering to the 
extent that it is a specialty and not merely the ap- 
plication of civil-engineering practice. Advantage has 
been seized of the opportunity to enable these engineer 
officers to gain familiarity with field firing and other 
infantry work that has an important bearing on the 
tactical application of military engineering. 

The subject given in the schedule as “Engineers in 
War; Military Engineering” is the general subject 
covered in lectures, and includes the duties of engineer 
troops in the theater of operations, the direction of en- 
gineer operations, the application of reconnaissance, 
bridging, roadbuilding, fortifications, castrametation, 
demolitions, care of animals, railroad and other special 
work, and the training of engineer troops. 


FIRST PERIOD—FOR ALL ARMS (5 WEEKS) 


Approximate 
Hours 
Company organization and equipment. ... . Pee 8 
Practice marches 10 
Physical drill (‘setting-up exercises") as ee ee ; 12 
Infantry drill lon 50 
Use of rifle and bayonet ake Sl cial 20 
Signaling (visual) PORN re ne PE ee py Ley Ee 22 
Military theory : am hies dain 64 
Study hours ; ; 50 
186 
SECOND PERIOD—PIONEER ENGINEERS (8 WEEKS) 
Approximate 
iours 
Organization and equipment of engineer troops. ........ ; 6 
Engineers in war; military engineering : 25 
Tactical employment of military engineering........... ‘i 25 
Reconnaissance 8 
Bridging and road repair ; 16 
Field fortifications 32 
Obstacles and trench accessories 5 
Trench warfare ‘ 15 
Cordage Sansa 3 
Demolitions 4 
First aid, hygiene and sanitation ‘ 13 
Physical drill or riding 10 
Company and battalion drill 10 
Use of rifle, bayonet, pistol and machine gun ery 55 
Tent pitching and camp making 10 
General military theory 65 
Study hours 40 
342 


Maneuvers—4 days 
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From Mixer to Forms at a Mile a Minute 


Pueumatic Method Used for Delivering Concrete 4000 Feet 
in Twin Peaks Tunnel at San Francisco 


concrete has been expedited by using the pneu- 

matic method for delivering the mix, as well as 
collapsible steel forms designed especially for this work. 
The forms, which were described on p. 273 of the Engi- 
neering Record for Feb. 26, 1916, have made it possible 
to carry out the work so that both walls and the ceiling 
slab could be poured simultaneously. The wall foot- 
ings were poured first; and after the walls and ceiling 
slab were poured, the arch was put in in a third opera- 


T= work of lining the Twin Peaks tunnel with 


SPACE ABOVE CEILING SLAB IN THE TWIN PEAKS 
TUNNEL IS FOR VENTILATION 


tion. Where an invert was required, it was poured in 
a fourth operation. 

Concreting was carried on from both ends of the 
tunnel, the air for all operations being compressed at 
the central power plant at Laguna Honda station. This 
compressor plant consisted of two 750-cu.ft. and one 
1100-cu.ft. two-stage compressors run by two 100-hp. 
and one 150-hp. motors respectively. From this plant 
air was conveyed to the east portal through a 6-in. pipe, 
7000 ft. long, and delivered into a cylindrical receiver 
or balancing reservoir, 6 x 10 ft. in size. 


MIXING WITHOUT A MIXER 


From this receiver the air passed through a 4-in. 
pipe to the mixing chamber, located underground and 


just above the ceiling slab of the tunnel. This chamber 
was a steel cylinder 3 ft. in diameter and 5 ft. high, 
with a conical bottom terminating in an 8-in. elbow 
leading to the delivery pipe. The materials were ad- 
mitted to this mixing chamber from a charging hopper 
immediately above the mixer, where the aggregate was 
measured, all the materials coming into the hopper by 
gravity flow from bunkers above. 


A crew of three men was stationed at the mixing 
chamber, two operating the chutes leading into the 
measuring hopper and one man operating the levers 
admitting charges to the mixing chamber and control- 
ling the compressed air. 

When the dry batch was ready in the hopper, a door 
in the top of the mixing chamber was opened and the 
charge dropped in together with a measured quantity of 
water. The charging door was then closed by the air- 
operated piston, and a valve admitted compressed air 
through two 2-in. pipes at the back of the elbow below 
the mixing chamber. These pipes directed their jets 
horizontally into the elbow and on into the delivery 
pipe, their function being to mix the batch and start it 
along the delivery line. Immediately after admitting 
air at the back of the elbow the main valve was opened, 
letting air in through four 2-in. pipes at the top of the 
mixing chamber. This put a pressure directly behind 
the batch and kept it moving through the line. 


EXPERIENCE IN PNEUMATIC DELIVERY 

After some experience with the long delivery line, 
it was found that the air supply could be conserved by 
getting about three batches into the line before keeping 
the pressure on long enough to send the concrete clear 
through to the point of delivery. Under this method a 
batch was put into the mixing chamber and then ad- 
vanced a distance of several hundred feet in the de- 
livery pipe by the pressure from the main air line. The 
pressure was then cut off and another batch admitted 
in the same way. After the third batch had been put 
in the line, the air pressure was kept on until the pres- 
sure gage on the delivery line approached zero, indicat- 
ing that the charge had been delivered at the far end. 

The average speed of a single charge going through 
the line was reported as about a mile a minute. The 
speed of operation of the system was found to depend 
upon the length of the pipe line and the skill of the 
operator. The usual rate, using 16-cu.ft. batches, varied 
from 70 batches per hour at 300 ft. to 30 batches at 
4000 ft. Efficiency of the system was found to be 
largely dependent upon the operator. A careless oper- 
ator might easily cause a plug in the line that would 
take some time to clear. 

If the charge is delivered at the high rate of speed 
at which it is transmitted, it strikes a very considerable 
blow at the point of delivery. To take up this shock 
and wear, a hopper with renewable steel plates was se- 
cured to the tunnel timbers opposite the end of the 
delivery pipe. After expending its force on these baffle- 
plates the concrete flowed in gravity chutes into the 
forms. By cutting off the air pressure at the proper 
moment the operator could deliver the batch without 
the shock that accompanies delivery under full pressure. 
In the case of the arch, where gravity flow was not 
possible, concrete was shot directly into place, lengths 
of pipe being removed from the end of the line as the 
space was filled. 
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From one end the delivery pipe was laid on a 3% 
downgrade, and from the other end the line ran up a 
3% grade until the elevation above the mixing cham- 
ber was 111 ft. The delivery of concrete on the upgrade 
required more air, but involved only a small part of 
the trouble with clogging that occurred on the down- 
grade. The operators expressed an opinion that this 
difference was due to the tendency of wet concrete to 
flow downgrade. On the downgrade delivery the action 
of gravity would tend to spread the batch and let the 
air pass over it, while in the upgrade delivery gravity 
acted on the batch in one direction and air pressure 
in the other, thus tending to hold the charge together. 

Except for the elbow immediately under the mixing 
chamber, there were practically no bends or angles in 
the pipe. The pipe used was 8-in. steel casing in 12- and 
20-ft. lengths with flanged joints. It is notable that a 
large percentage of the wear cccurred at joints. As leaks 
appeared, indicating worn spots in the pipe, patches were 
clamped on until such time as the leakage became ex- 





cessive. If the hole occurred at the joint, a short 
section would be cut off and the end of the pipe heated 
and again fianged so that it could be put back in service 

The total concrete required per linear foot of tun- 
nel varied with the design of the cross-section from 5.6 
to 8cu.yd. The total quantity handled by the pneumati< 
process was about 65,000 cu.yd. The concrete mix 
used was 1: 2}: 54, the sand being well graded and the 
gravel being {| to 14 in. in size. The batch consisted of 
two sacks of cement, 4.5 cu.ft. of sand and 11 cu.ft. of 
gravel, the water used being sufficient to make a fairly 
wet mix. With the cement, 8 lb. of hydrated lime per 
100 lb. of cement was added. It was found to constitute 
an excellent lubricant and is believed to have been a 
factor in attaining the record distance of 4000 ft. for 
“shooting” concrete by means of compressed air. 

The Twin Peaks tunnel was constructed under the 
supervision of M. M. O’Shaughnessy, city engineer of 
San Francisco, the contract being held by the firm of 
R. C. Storrie & Co. 





Unusual Location of Tanks Obviates 
Pumping at Sewage Filters 


Clarification at Head of Outfall Gives Low Self-Cleansing Velocity and Saves Grade—Horizontal- 
Flow Primary Filters of Coke Make High Rate of Sand Filtration Possible 


By G. EVERETT HILL 


Vice President and Chief Engineer City-Wastes Disposal Co., and Consulting Engineer, New York City 
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THE CLARIFIED SEWAGE PASSES THROUGH HORIZONTAL COKE FILTERS, A DOSING CHAMBER AND 
INTERMITTENT SAND FILTERS 


ITHHOLDING sewage solids in one-story di- 

W\ gestion tanks at centers of population made pos- 

sible, in a long gravity outfall sewer through a 

flat valley, a grade, self-cleansing and yet so low that 

head was gained sufficient to force the sewage through 

two sets of filters, though pumping at first seemed in- 
evitable. 


TOPOGRAPHY CREATES A PROBLEM 


Southington, Conn., an iron- and steel-working com- 
munity with a population of 4500, lies on both banks of 
the Quinnipiac River, a tributary of Long Island Sound, 
about 22 miles north of New Haven. The borough is 
scarcely half a mile wide, but nearly three miles long. 
The side hills, flanking the river, give ample grade for 
most of the lateral sewers. But the valley itself, the 





zone of densest population, is very flat. The river 
(normal flow at Southington about 27 cu.ft. per sec.) 
has a fall, within the borough, of only 0.143%. A 15- 
in. sewer laid with such a grade would barely develop 
a self-cleansing velocity, with nothing to spare for earth 
cover at the upper end of the valley or for use in dis- 
posal works at the lower end. But even the comfort that 
a flat-grade 15-in. sewer could give was denied, so far 
as the northernmost third of the town was concerned; 
for the flow of sewage from that section will, for many 
years, be barely sufficient to produce a depth that will 
buoy normal sewage solids in a 12-in. pipe. The diffi- 
culty was increased by the presence of two dams within 
the borough, causing slack water and consequent high- 
level ground saturation for 4900 ft., or 37% of the en- 
tire distance. 
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The surveys showed conclusively that a main sewer, 
f size properly proportioned to the volume of sewage 
produced, laid on a grade that would make it self-cleans- 
ng and starting at the northern end of the town far 
enough below ground to make house connections pos- 
sible, could not be brought to any available point of dis- 
posal at an elevation far enough above the surface of 
the river to permit gravity flow through a disposal 
plant and gravity discharge of the effluent into the 
river. It was possible of course to maintain depth of 
flow in a large-sized flat-grade main sewer by admitting 
river water at its upper end, but this would have added 
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line is flushed copiously and strongly by a high-level 
flush tank (fitted with an 8-in. siphon), which collects 
and discharges periodically 2000 gal. of sewage from a 
large school. All other sewers, carrying solids as well 
as liquids, are laid with grades that will develop a 
velocity of at least 1.6 ft. per sec. 


LIGHT-GRADE EFFLUENT CONDUIT KEEPS CLEAN 


Some doubt was felt about the ability of the light- 
grade effluent line to keep itself free from filamentous 
secondary growths; but 16 months of operation have 
proved that this fear was groundless. The pipe has 
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THE TANK EFFLUENT OUTFALL SEWER ARRIVES AT THE FILTERS NEARLY 8 FEET ABOVE THE RIVER LEVEL 


very seriously to the size of the disposal plant and to 
the costs of construction and maintenance. 

Fortunately, the term that seemed the stumbling- 
block in this case, “‘self-cleansing velocity,” is relative. 
It means simply a velocity that will sweep on continu- 
ously any solids that, without it, might become stranded 
and obstruct the flow. If there be no solids, any ve- 
locity, no matter how low, is a self-cleansing velocity. 
And so the solution lay in the elimination of the solids 
that compelled the velocity that demanded the grade 
that threatened to eat up the available fall. 

The borough, therefore, was divided into two dis- 
tricts. At a central point in each an underground diges- 
tion tank was built, with comparatively short, and 
consequently shallow, sewers coming to it from all direc- 
tions. The northern tank is near the main railroad sta- 
tion and just across the track from a large tool factory. 
The southern tank is in the yard of another factory 
and close to the main street and to the Plantsville 
railroad station of Southington. The effluent outlet 
from the northern tank is an 18-in. pipe, laid with a 
grade of but 0.05% close to the edge of the river and 
below the level of the upper mill-pond. It receives no 
accessions until it reaches Plantsville, 2600 ft. farther 
down the valley, where the effluent from the southern 
tank enters. From this point it continues for 5300 ft. 
as a 20-in. pipe, laid with the same 0.05% fall, to the 
disposal field, where it arrives nearly 8 ft. above the 
normal level of the river, sufficiently high to provide 
for gravity flow through and from the purification 
plant. In other words, by withholding the solids locally 
and making the main sewer an effluent outfall, 7900 ft. 
of the total distance was traversed with a loss in eleva- 
tion of only 1 ft. in 2000. 

At the northern end of the borough, 675 ft. of 12-in. 
main sewer was laid with a grade of 0.134%, but this 


never been cleaned artificially. Some growth can be 
found in it, but this is always dislodged and carried out 
before it attains any considerable thickness—} in. seems 
to be the maximum. 

The total length of sewers constructed as a first unit 
is 13.2 miles. All lateral sewers, save a few which are 
to be extended, are fitted with 350-gal. flush tanks 
(Miller siphons), set to discharge daily. Vitrified clay 
sewers in wet ground were jointed with “Filtite.” The 
18-in. effluent outlet, on the bank of the upper mill-pond 
and below its water level, was built of cast-iron pipe 
with leaded joints. The river is crossed at seven 
points: Four times by inverted siphons, on raw-sew- 
age lines; and three times, as the effluent main ap- 
proaches the disposal beds, by cast-iron pipe, on rein- 
‘forced and ice-armored concrete piers, laid on un- 
interrupted grade and safely above flood-level. 


ONE-STORY DIGESTION TANKS OF SPECIAL DESIGN 


The ultimate daily flow of sewage (from 21.4 miles 
of sewers) was estimated as 2,400,000 gal. This in- 
cluded an allowance of 64,000 gal. for groundwater in- 
filtration. The actual leakage is less than 40% of this. 
Of the total flow, 70% will come from area tributary to 
the northern digestion tanks and 30% from area drain- 
ing to the southern tanks. The first unit of disposal, 
estimated as sufficient for five years, provides for a 
daily flow of 500,000 gal. The disposal plant, as 
planned, includes: 


Additional 


Already Built Future Units 

Digestion tanks, northern district (two chambers 

each) : 1 4 
Digestion tanks, southern district (two chambers 

each) 1 4 
Primary filters, at disposal field 8 24 
Dosing tanks, at disposal field 1 3 
Sand beds : 6 14 
Sludge beds, for drainings from primary filters... " 


2 (larger) 
Flood lock. ..... ; 
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The digestion tanks are single-story underground con- 
crete structures, roofed with steel and concrete, with a 
working depth of 9 ft. The inlets which can be in- 
dividually closed by plug valves or controlled by con- 
centric choke-rings, are placed and spaced so that the 
incoming sewage is discharged horizontally, below wa- 
ter surface and scum, against the rear-end wall of the 
tank, which checks the velocity and diffuses the liquid 
over the entire vertical cross-section of the tank’s con- 
tents. The average period of detention within the 
tank is 6 hours, and the average rate of horizontal flow 
to the outlet end is 1.3 in. per min. As the tanks are 
built with diverging side walls, the rate of travel be- 
comes slower and slower, so that, at the outlet end, 
minute flocculent particles that would be carried out 
by the average velocity have opportunity to settle. Near 
the outlet end, the liquid passes under a single baffle 
wall, dipping to the plane of greatest clarity between 
the sludge and scum, and then escapes into an outlet 
channel by creeping over a weir wall, as long as the 
tank is wide, in a sheet so thin that it will not float 
such occasional masses of sludge as are buoyed to the 
surface beyond the baffle. 


HORIZONTAL-FLOW COKE PRIMARY FILTERS 


Before application to the sand beds, the tank effluent 
passes transversely through horizontal-flow streaming 
filters of foundry coke. Each bed is 28 ft. long, 4 ft. 
thick and 5 ft. deep (20.7 cu.yd.), held between two 
sieve-like walls of hollow brick laid as headers, with a 
feed channel at one side of the bed, an effluent channel 
at the other and proper gates for controlling or revers- 
ing the flow, or for draining each filter to the special 
sand filters used as sludge beds. These primary filters 
are designed merely as strainers. They effect very little 
improvement in the liquid as measured either by chemi- 
cal or bacteriological tests, for the passage is too rapid 
for any save mechanical action; but the rough coke will 
withhold certain semiliquid, gelatinous, albuminous ma- 
terials that escape freely from the digestion tanks be- 
cause they have practically the same specific gravity 
as water, but which diminish seriously the capacity and 
efficiency of sand beds by coating the surface with de- 
posits more or less impervious to both water and air. 
Eight of these streaming filters are included in the first 
unit of construction. They are used in alternation, 
two or three at a time, while the others are draining, 
aérating and consuming, in part, the impurities retained 
in a previous period of service. 


AUTOMATICALLY CONTROLLED DOSING CHAMBERS 


The effluent from the primary filters passes into a 
flush tank with two chambers, one holding 12,80¢ gal., 
far use alone while house connections were few, and the 
other with an additional capacity of 9275 gal. As the 
head needed for the operation of siphons was not avail- 
able, automatic alternate discharge through two outlet 
pipes was secured by a mechanical valve system, con- 
trolled by floats, designed and built by the Pacific Flush 
Tank Co. A system of distributing chambers allows 
for the delivery, by either pipe, to any one or any group 
of the sand filters. 

Six sand beds, each 27 in. deep, with a combined ef- 
fective area of 1.54 acres, were included in the first unit 


of construction, having a nominal daily capacity of 500,- 
000 gal. Land, 9.2 acres in all, was secured for future 
extensions. Local sand was used, under inspection and 
test that required an effective size of at least 0.28 mm. 
and a uniformity coefficient not greater than 3.5. The 
entire area of sand beds was underdrained with agricu!- 
tural tile, ventilated at heads and junctions by vertical 
standpipes. The main underdrains, on their way to 
the river, pass through a masonry flood-lock so con- 
structed that unusual rise of water in the river will 
form an air-bind in a trapped pipe and prevent any 
setting back of muddy river water into the underdrains 
of the disposal plant. 

The disposal site, with a frontage of 692 ft., abuts 
upon the main highway, which carries the trolley traffic 
from New Haven, Waterbury, Meriden and New Brit- 
ain. It has been neatly fenced, graded, terraced, 
grassed, planted and tended. Passing strangers not in- 
frequently call each other’s attention to “the park.” 

The system was built by the Berardino & Tomassetti 
Construction Co., of Meriden, under the supervision of 
the City-Wastes Disposal Co., of New York, the de- 
signing engineer. The cost of construction was $129,- 
503. The total cost, including land purchases, en- 
gineering and legal and office expenses, was $149,944. 


FIFTEEN MONTHS’ PERFORMANCE 


The conditions, after 15 months of operation, are as 
follows: Connections include 228 houses, 4 schools and 
1 large factory. Total flow in 24 hours ranges from 
200,000 to 250,000 gallons. 

The digestion tanks have never been cleaned. The 
chamber of the northern tank first used contains at its 
inlet end 6 in. of sludge and 11 in. of scum. The second 
chamber (in use three months) has accumulated at its 
inlet end 23 in. of sludge and 7 in. of scum. Neither 
chamber has ahy measurable depth of sludge or scum at 
the outlet end. 

The digestion tank of the southern district (only one 
chamber in use) contains at its inlet end very little 
sludge (perhaps an inch) and 34 in. of scum. The out- 
let end shows neither sludge nor scum. The effluent 
from both is satisfactory. 

Three primary filters are in use daily, while five are 
drained and aérating. None of these filters has been 
cleaned, but a gradual increase of head needed to drive 
the sewage through indicates that the coke must soon be 
forked over and washed. The excellence of the work 
these filters are doing is evidenced by the performance 
of the sand beds 


ONE BED AT A TIME TAKES CARE OF FLOW 


One sand bed at a time has always proved able to care 
for the entire daily flow, though the rate of application 
occasionally has exceeded 900,000 gal. per acre per day. 
Save when the outlet is closed by river flood, all stand- 
ing water disappears from the beds in from 5 to 15 
min. after the termination of the flush-tank discharge. 
The only raking given the sand beds consists in the oc- 
casional replacing and releveling of sand moved by the 
force of the flush, In warm weather, each bed is used 
but one day in the cycle of rotation. In winter, each bed 
is used for three consecutive days. The sludge beds 
are cleaned after each application by raking off the 











ENGINEERING 


ily 12, 1917 


NEWS-RECORD 


na 
io 





eposits, which have first been allowed to drain and dry. 
‘o sand has been removed by scraping. 

Southington possesses no facilities for chemical and 
acteriological tests. The last report on the Southing- 
on plant from the state laboratory at Middletown 
howed the following, all data being expressed in parts 
per million: 


Percentage 
Sewage Effluent of Removal 
20 0 0.0 100 
28 70 92 82 
0.0 12 0 
144.0 2 
12.0 12.0 


irbidity 

rganic nitrogen 
Nitrates 
Oxvgen consumed 
Chlorine es 
No renewals or repairs were necessary in 1916. Oper- 
ating expenses for the year were $1465, or 33c. per head 
of population. 
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Texas Constitutional Amendment Would 

Promote Land and Hydraulic Interests 
The encouragement of drainage, irrigation, flood con- 
trol and water-power development in Texas is the pur- 
pose of a constitutional amendment which the state leg- 
islature has ordered to be submitted for public vote in 


Bids for Concrete Arch Viaduct Less 
Than for Steel Design 


James River Bridge at Rickmond, Va., Illustrates 
Advantages of Concrete Over Steel 
Raitroad Bridges 
By H. G. PERRING 


Member of Firm, J. E. Greiner & Company, Baltimore, Ma 


F PARTICULAR interest in illustrating the com- 

parative costs, at present-day prices, of concrete 
and of steel bridges of the viaduct type is the bridge 
now being constructed over the James River at Rich- 
mond, Va. Owing to the low cost of the concrete aggre- 
gates, furnished by the railroad, the bid for a concrete 
arch viaduct 2278 ft. long was nearly $15,000 less than 
for an alternate steel design of plate girders and steel 
towers on concrete pedestals. 

Late in 1916, plans were prepared for a bridge to 
replace the present single-track steel structure at the 
Belt Line crossing of the James River in Richmond by 
the Richmond, Fredericksburg & Potomac R.R. and the 








ADOPTED DESIGN FOR JAMES RIVER BRIDGE, RICHMOND, COMPARED FAVORABLY IN COST WITH STEEL VIADUCT 


August, 1917. At present, the issue of bonds for drain- 
age, levee or irrigation districts is limited to 25% of the 
assessed value of the lands to be benefited. Such lands 
(wet, arid or liable to overflow by floods) are necessar- 
ily assessed at very low rates, so that the bond issue is 
usually quite inadequate for carrying out the necessary 
work for reclamation or protection. In some cases this 
limitation has been avoided by the landowners of a dis- 
trict agreeing to the assessment of the lands at their 
estimated value after the construction of the improve- 
ment works. This is unsatisfactory, however, and it is 
thought that investors might question its validity. The 
proposed amendment provides for the organization of 
reclamation and conservation districts (according to 
physical and not political boundaries). If the property 
owners of the district adopt the project for the neces- 
sary works (reservoirs, levees, dams, drainage ditches, 
hydro-electric plants, etc.), the legislature will authorize 
the issue of bonds sufficient for construction and main- 
tenance of these works. It will also authorize the col- 
lection of taxes sufficient for interest and to create a 
sinking fund for paying off the bonds. The indebted- 
ness, if the amendment goes through, will be a lien 
upon the property assessed. 


Atlantic Coast Line R.R., joint owners. The present 
structure, built in 1889, proving inadequate for the 
increasing traffic demands, a new double-track struc- 
ture is being built parallel to and 30 ft. upstream from 
the old bridge. The new structure is designed for the 
equivalent of Cooper’s E-60 loading. 


ALTERNATE DESIGNS FURNISHED 


The river bed is of granite, and a solid foundation 
is secured with comparatively little excavation. The 
maximum river stage is 11 ft. above mean water, while 
at times a large part of the river bed is exposed. This 
location seemed well suited to concrete arch construc- 
tion, but alternate designs were made by the consulting 
engineers for a concrete arch bridge and also for a 
steei viaduct with plate-girder spans, supported on steel 
towers resting on concrete piers. 

Bids were invited and received for both designs on 
Jan. 25, 1917. A comparison of the lowest bids is as 
follows: 

Steel Viaduct 
Bid to subgrade 


Track 
Approaches 


Concrete Arch 
Bid to subgrade 

Ballast and ties 

Rails 

Approaches 


$416,122 
5,520 
6,532 
49,600 


"$477,774 


. $444,885 
; 7,950 
49,600 
$492,435 
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These prices are based upon a very low cost for 
aggregates, as the railroad company agreed to furnish 
sand and gravel for concrete at 60c. per cubic yard. 


COMPARISON OF COSTS 


The prevailing commercial prices per cubic yard of 
these aggregates at Richmond were $1.05 for sand and 
$1.20 for gravel. The concrete arch bridge contains 
41,400 cu.yd. of concrete and the steel structure 3350 
cu.yd. In order to make a comparison of figures that 
could have been expected had the contractors furnished 
sand and gravel at market prices, there should be added 
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_ Springing Line E60. 





6 "Clear Span_ a 


The main-span piers are 14 ft. thick at springings, with 
an abutment pier 20 ft. thick for each group of three 
arches. The abutment and the 60-ft. arches have solid 
earth-filled spandrels, while the main arches are of open 
spandrel design with slab floor system. The main 
arches spring from elevation 21 and are full centered. 

Concealed expansion joints are provided for the struc- 
ture above the arches at each pier throughout the 
bridge. No hand rail is used, but refuge bays 5 ft. 
wide are provided over each abutment pier on both sides 
of the bridge. The upper part of each pier has a 
pediment which, together with the refuge bay treat- 
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DETAILS OF TYPICAL 116-FOOT ARCH DESIGNED FOR COOPER'S E-60 LIVHB-LOADING 


to the above totals $30,900 for the concrete arch design 
and $2530 for the steel design, thus making the com- 
parison as follows: Concrete arch, $508,674; steel 
viaduct, $494,965. 

This in general may be taken as a fair comparison 
of the relative costs of the highest types of design, 
as exemplified in a concrete bridge with its beautiful 
lines and the advantages of ballasted track, low main- 
tenance and long life, as against a plain and less satis- 
factory design in steel with open floor, higher main- 
tenance and shorter life. The contract was awarded 
for the concrete arch bridge, which is now under 
construction. 


GENERAL DIMENSIONS OF ARCH DESIGN 


The concrete design provides for a bridge 32 ft. 6 in. 
wide and 2278 ft. long, including abutments. The base 
of rail is at elevation 100 above the river level, which 
is taken as datum. There are twelve arches of 116 
ft. clear span and 58 ft. rise, three arches of 122 ft. 
clear span and 58 ft. rise, three arches of 60 ft. clear 
span and 30 ft. rise, and 70 ft. of abutment approaches. 


ment, breaks the straight line of the coping, giving 
a pleasing artistic effect. 

All surfaces of the concrete are reinforced to prevent 
face cracking, and the reinforcement of the whole struc- 
ture is in accordance with the standard specifications 
of the engineers, allowing 16,000 lb. per sq.in. tension 
in steel and 650 lb. per sq.in. maximum compression 
in the concrete. Exposed surfaces are given a spade 
finish, secured by using dressed-lumber forms and 
spading the concrete during placing to secure a dense 
mixture of mortar near the form surface. All arches 
and walls are provided with drainage and are water- 
proofed on the inside with a bituminous membrane. 

The contract is being executed by W. W. Boxley & 
Co., of Roanoke, Va. J. E. Greiner & Co. are the con- 
sulting engineers in charge of the design and construc- 
tion and are represented on the work by E. W. Stearns, 
resident engineer. S. B. Rice is engineer, maintenance- 
of-way, and E. M. Hastings, resident engineer of the 
Richmond, Fredericksburg & Potomac R.R. J. E. 
Willoughby is chief engineer of the Atlantic Coast 
Line Railroad. 
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Interlocking Blocks Tied Together 
Make Concrete Chimney 


system Common in Europe Is Used’for First Time on 
This Continent in Canadian Pacific 
Yards at Torento 


By W. S. WINTERS 
Toronto, 
SPECIAL type of block concrete chimney, quite 
common in European construction but hitherto un- 
known on this side of the ocean, has been completed 
for the Canadian Pacific Ry. in its yards at East 
Toronto, Canada. The chimney was built according to 
the Monoyer system, in which the shaft is made up of 
segmental concrete blocks, each block being one side of 
the octagonal chimney section. The blocks are further- 
more of special design in that they are provided with a 
hook at the end which, overlapping the blocks on the 
adjoining side, forms not only a vertical opening for 
the vertical reinforcement, but also an ornamental cor- 
ner which adds to the architectural appearance of the 
chimney. Each block is reinforced in itself, but the 
reinforcement of the chimney consists in the vertical 
rods placed in the corner chambers which are incased 
in the concrete filled into these chambers after the 
blocks are in place, and also in horizontal banding rein- 
forcement made up of rods set into grooves at each 
block joint. 
The base of the chimney is a solid concrete slab but 
the subfoundation is somewhat out of the ordinary in 


Canada 











FIG. 2. THE BLOCKS WERE READILY PILED UP IN 


NEARBY YARDS 


and fastened to the others by means of two clamps, one 
at the top and one at the bottom. Wooden blocks are 
then put in to give the required length, and the two 
other parts are secured together by a large clamp. A 
wooden block is also placed in the nose of the hook, 
giving a flat surface there. These forms are adjustable, 
and make blocks of all sizes. In the Canadian chimney, 
for instance, the blocks required are noted in dimen- 
sion and number in the table on p. 76. 

The blocks are cast.on the job. In the Canadian 
chimney three men turned out in the neighborhood of 
65 blocks daily. When the forms were set up, a 2 in. 
face of a 1:2 mortar was pressed against the face of 
the forms with the hand, then 3 in. of 1: 2:3 concrete, 
mixed quite dry, was rammed into the form. a horizontal 

: reinforcing rod placed, 3 in. more of 
ae concrete and another rod placed, and 
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BIS then the block carried up to the 
x top of the form. A }-in. layer of the 
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oa faion concrete is then scraped off the top 
of the form, and a layer of mortar 
substituted. A groove 1 in. wide and 
} in. deep is then made along the upper 
surface of the block to provide a place 
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SECTION, TOP CF BLOCKS 


‘@)" re 
Xx for the horizontal reinforcing rods in 
the chimney. The blocks are allowed 
to stand for a couple of days, are then 
piled in rows (Fig. 2) and left for ten 
days to two weeks before using. 





Woodlerr Blocks. | 





Some blocks are made with a hook 
on the right and others with a hook on 
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Elevatiort ASSEMBLED FORMS 


FIG. 1. 


that it consists of circumferential concrete retaining 
walls of gravity section, with an earth fill in the middle 
capped with a concrete floor. One of the details in 
Fig. 1 shows this plainly. Out of these annular base 
rings project vertical rods which are tied into the ver- 
tical reinforcing of the chimney proper. 

The blocks are made in metal forms, shown also in 
the detail in Fig. 1. These forms consists of three parts. 
Parts 1 and 2 are bolted together and part 3 placed at 
a distance to insure the proper thickness of the block, 


INTERIOR ELEVATION AT JOINT 


MONNOYER TYPE CONCRETE BLOCK CHIMNEY, USED ON CANADIAN 
PACIFIC RY. WORK IN TORONTO, CANADA 


the left. On the Canadian chim- 
ney, two courses of ornamental spe- 
cial blocks, of the design shown also in 
Fig. 1, were used. These are wider 
than the general blocks and have a 
series of cells which may be noted in 
the detail, which are filled with con- 
crete when the block is put in place. 





How THE BLocKsS ARE PLACED 


In placing the blocks in the chimney they were car- 
ried up in courses. The horizontal rods were placed 
in the grooves, and the concrete filling in the corner 
joints along with the block courses, each alternate row 
having the hooks on the opposite side of the preceding 
row and each hook being placed over the hook imme- 
diately below it. After about five courses were laid up 
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from the ground, a scaffold was erected on the inside of 
the chimney, from which the blocks were hoisted. A 
gasoline engine placed outside the chimney was used for 
this operation, and openings were left in the foundation 
to enable the cable to pass through. The blocks were 
carried to an opening left in the ground level for the 
purpose of cleaning out the chimney, and then attached 
to the cable. This method of hoisting blocks and con- 
crete was continued until the chimney was completed. 
Two masons and five helpers laid nine courses daily, or 
about 72 blocks, and the work progressed very syste- 
matically because of the absence of any delay on account 














FIG. 3. LOWER PART OF CHIMNEY SHOWS ANNULAR 
BLOCKS AND SPECIAL COPING BLOCKS 


of weather conditions. The men could make blocks 
under sheds at any time. 
The Canadian chimney was 135 ft. high, had an in- 
side top diameter of 5 ft. 6 in., and an inside bottom 
BILL OF BLOCKS 


Thickness Length Quantity , 
In. Ft In. Left Right 
5 . 3 40 32 
5 . ! 24 24 
5 3 i 40 40 
4 3 9 40 40 
a 3 7 40 40 
4 3 54 40 40 
s 3 4 40 40 
4 3 2 40 40 
4 3 0 40 40 
a 2 104 40 40 
o 2 8 40 40 
a 2 64 40 40 
3 2 + 32 rai 
4 2 3 40 40 
4 2 1 32 32 
568 552 
Total . 1,120 


diameter of 10 ft. 2 in. It was lined on the inside 
with 4 in. of firebrick set in fire clay, carried up to a 
height of 45 ft. from the foundation. It cost in the 
neighborhood of $3000. The work was done by the 
firm of Ed. Pelletier & Sons, of Quebec, who have the 
rights for Canada and the United States. The writer 
was superintendent of construction for the Canadian 
Pacific Ry. 





Distribution of Pumpage in Force 
Mains and Laterals 


Chart Illustrating Flow-Distribution Survey Made by 
Pitometers at St. Louis Water-Works 
Will Repay Study 


By F. L. Bock 


Formerly Assistant Engineer in Charge Distribution Section, 
Water Division, St. Louis, Mo. 


PTJNUE accompanying chart illustrates a method of 

showing the flow in pump lines and laterals of a 
water-works pipe distributing system. It was devised 
by the writer to summarize the results of a flow-distri- 
bution survey by pitometers. 

The survey was conducted in St. Louis during the 
summer of 1916 on the pump lines of the Baden pump- 
ing station, which pumps water at 125 lb. pressure to 
reach the higher elevations and supplies about 40% of 
the entire consumption. This survey was intended to 
serve two purposes: (1) To show the distribution of 
flow and (2) to determine the friction loss in various 
sections of the four 36-in. force mains as they radiate 
from the station. For the latter purpose it was exped- 
ient to treat each line by sections and to select the ob- 
servation points as far apart as possible so as to secure 


PUMP LINE NO. 8, WITH TWO BRANCHES 


Pipe Distance, Flow, 
Diameter, Thousand Million Gal. Route of Line or Location 
In Ft. of Pipe per Day of Branch or Lateral 
36 0.0to 5.6 10.4 Along Broadway to Calvary 
36 5.6to 5.6 +3.3 Lateral at Calvary 
36 5.6 to 16.8 13.7 Along Broadway and Warne to Carter 
36 16.8 to 16.8 —5.8 Branch at Carter along Carter, Grand, 
etc. 
36 16.8 to 27.4 7.9 Along Warne and Sarah to Evans 
20 27.4 to 27.4 —1.5 Lateral at Evanst 
36 27.4 to 33.4 6.4 Along Sarah to Forest Park Boulevard 
30 33. 4to 33.4 —4.0 Branch at Forest Park along Forest 
Park, Clark and Market* 
36 33.4 to 35.8 2.4 Along Forest Park and Boyle to Duncan 
12 35.8 to 35.8 —0.2 Lateral at Duncan 
30 35.8 to 40.4 2.2 Along Shaw to Kingshighway 
12 40.4 to 40.4 —0.1 Lateral at Kingshighway 
30 40.4 to 45.3 2.1 Along Kingshighway to Shaw 
36 16.8 to 26.1 5.8 Along Carter, Grand, Bacon, Francis to 
Evans* 
20 26.1 to 26.1 +1.5 Lateral at Evanst 
36 26.1 to 26.8 fe Along Francis, etc., to Leonard 
x 26.8 to 30.0 —3.5 aor laterals along Leonard, Compton 
to Olive 
20 30.0 to 30.0 —1.8 Lateral at Olive 
30 30.0 to 33.2 2.0 Along Compton to Market 
30 33.2 to 33.2 +3.4 Branch at Markett 
30 33.2 to 38.8 5.4 Along Compton to Lafayette 
30 33.4 to 38.0 4.0 Along Forest Park and Clark to Theresa* 
20 38.0 to 38.0 —0.6 Lateral at Theresa 
30 38.0 to 40.0 3.4 Along Clark and Market to Comptont 


* Branches as distinguished from laterals—being 30 in. and over, much longer 
and equal in importance to pump lines. + Another point where main line runs 
into branch (*). t Point where second (*) branch runs into first (*) branch. 

The flow added to or deducted from main-line flow through branches and 
laterals is indicated by positive or negative sign, so that adding or subtracting 
the branch or lateral flow from the previous main-line flow gives the succeeding 
value of main pump-line flow. 


the pressure losses over long stretches of pipe; but so 
arranged as not to interrupt service from the laterals 
off the section under test, when they are closed. The 
results of the friction-flow tests are incomplete and 
are omitted here. 
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The observations for each section consisted of flow 
id pressure records at each end and midway for check 
nd were continuous over a four-day period. The first 
‘wo days gave the normal flow conditions, of which the 
iow records supplied the data for the accompanying 
chart, while the records of the last two days were se- 
cured with all laterals closed, so that the flow would be 


The table on the preceding page will illustrate in a 
brief way the intended manner of following one of these 
lines in the chart. 

This chart, constructed some months ago, shows a 
total of 38.7 million gallons leaving the Baden station 
each day, which quantity is practically identical with the 
average daily pumping from the Baden station of 38.8 





























































































































the same throughout the section under test. millions for the fiscal year just ended Apr. 1, 1917, 
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DAILY FLOW THROUGH BADEN FORCE MAINS, ST. 


LOUIS WATER-WORKS—WATER-WORKS PROPORTIONED TO 


DAILY CONSUMPTION OF 100,000,000 GAL. 


Since this survey extended over the summer months, 
a period of considerable daily variation in pumping, it 
was necessary to adopt some method to reduce the daily- 
flow records to a common basis for charting. For sim- 
plicity it was assumed that the daily flow at any point 
along a pump line was proportional to the total daily 
consumption. The average daily consumption for the 
entire city during the past year was 98 million gallons, 
but for convenience of comparison with other yearly av- 
erages all flows were reduced to a basis of 100 millions 
total. For instance, a day’s flow of 11 millions recorded 
at some point when the total consumption for that day 
was 110 millions would be multiplied by the ratio (100 
divided by 110), giving a value of 10 millions for chart- 
ing in place of 11 as recorded. 

The appended chart is formed by plotting as ordi- 
nates the daily flow (reduced as described) at various 
points along the pump line and as abscissas the length of 
pipe measured from the pumping station to the corre- 
sponding points. The pipe sizes of the various pump 
lines and the larger branches and laterals in the various 
sections are represented by a code of lines. The streets 
along which the pump lines and branches extend are 
given horizontally over the code lines, and those locating 
the laterals are given on the vertical code lines repre- 
senting the larger laterals. 





This scheme is not expected to give nearly the accuracy 
that the foregoing results indicate, but is presented 
as an approximation close enough for practical use to 
design changes in piping systems. 





Asphalt Industry Prosperous 


Statistics just completed under the supervision of 
J. D. Northrop, of the United States Geological Survey, 
Department of the Interior, indicate that for the year 
1916 the quantity of natural asphalt, including bitu- 
minous rock, grahamite, gilsonite, wurtzilite, and the 
natural paraffin, ozokerite, produced and sold at mines 
and quarries in the United States was 98,477 short tons, 
a gain of 22,726 tons, or 30% in quantity compared with 
1915. Ozokerite from domestic sources reappeared in 
the statistics of production for the first time since 1907. 
The quantity of manufactured asphalt produced in 1916 
from crude petroleum of domestic origin increased 
only 34% as compared with that produced in 1915, and 
the quantity of similar material manufactured in this 
country from Mexican petroleum increased 47% as a 
consequence of which the net gain over production in 
1915 was nearly 20%. California led all other states in 
the production of manufactured asphalt, its output from 
16 refineries in 1916 amounting to 257,930 short tons. 
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Dragline Makes Heavy Railroad Cut 
Through Cleveland 


Four-Track Depressed Roadbed of the Nickel Plate, Planned as Hydraulic Excavation, Is 
Being Graded in Two Sections by a Machine Having an Output of 300 Cubic Yards per Hour 


ORKING across streets and electric-car lines 

\\ and beneath overhead wires—conditions usually 
considered unfavorable to such operations—a 5- 

yd. dragline excavator is making a 750,000-yd. cut 13,- 
000 ft. long through the southwestern part of Cleveland 
for the New York, Chicago & St. Louis (Nickel Plate) 
R.R. Temporary bridges are put in behind the machine, 
car tracks will be detoured, and one or two short sections 
will be skipped and excavated from tracks on the floor 
of the cut. To be of four-track width, a cut is first 
being excavated only for the two north tracks, loading 
cars on the surface on a temporary track next the 
existing main. When the tracks in the cut are in oper- 
ation, the south portion will be taken out, loading 
trains on the lower level. The dragline offers the ad- 
vantages of a large output, more than 300 yd. an hour, 


and it became desirable to use the dirt excavated from 
this cut in large fills being made on the east side of 
the city instead of wasting it in the valley. As it 
thus became necessary to load the excavation into cars, 
the choice for excavating equipment fell on the dragline. 


WoRK WELL ADAPTED TO DRAGLINE 


This machine is said to possess numerous advantages 
for the work in hand. Since if could readily load at 
the original ground surface, using an extra track on the 
old right-of-way, it was possible to handle a long train 
of dump-cars past the machine with no delay for load- 
ing. This could not be done of course in supplying 
cars to a steam shovel on the floor of the cut work- 
ing against the face. Because it was necessary to 
pass two lines of street-car tracks, a shovel of sufficient 


combined with ability to load on either level, which size to load ears on the bank from the floor of the 
permits trains to be switched past it in loading. cut could not have been carried through from one end 
HYDRAULIC METHOD FIRST PROPOSED eee wrens” 

sails 4 ox As all of the excavation was disposed of east of the 
The cut extends from Walworth Run, a deep valley work, to have made the cut from both ends would 
: at the east end, to West 96th St. and Detroit Ave. have doubled the excavating equipment required and 
3! The maximum cut is near the middle of the section, a increased the length of the haul, probably necessitating 
, depth of about 25 ft. being removed at West 65th St. extra locomotives. Working directly on the surface, the 


Of the 26 streets which crossed the railroad at grade 
within this distance, one-half, including two streets 
with electric-car lines, will be carried across the cut 
on bridges, the rest of the crossings being abandoned. 

It was at first planned to make the excavation by 
sluicing with a hydraulic giant, beginning at the east 
end and washing the material into Walworth Run. 
However, sufficient water to carry out such operations 
could not be secured except from the city, and the city 
would be unable to furnish it until the completion of 
its new intake and filter plant. On this account the 
work was delayed until the railroad changed hands, 


dragline excavator moves over street intersections and 
car tracks without any delay. Equipped with a 5-yd. 
bucket, it has a very large output, and it is an easy 
matter to give it a continuous supply of empty cars. 
On one occasion it loaded 209 cars averaging 154 yd. 
place measurement in 113 hours. 


20-CAR DUMP TRAINS 


About 80 dump-cars are used, handled in 20-car 
trains. Five locomotives belonging to the contractor 
and one or two of the railroad’s are employed, some 
of the grades on the temporary track at the dumps 
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‘equiring pusher service. Although most of the excava- 
tion is being carried to the east side, about 150,000 
vd. is being used to make a fill for the city along the 
ine of Walworth Ave. south of the work at its east end. 

In order not to interfere with operation or to occupy 
more right-of-way than needed for the new cut, the 
north side of the right-of-way was excavated first to 
make a two-track cut, shifting the existing tracks to 
the extreme south of the right-of-way where this was 
necessary over the west part of the line. The dragline 
averages about two and a half 30-ft. moves a day on 
this cut. All cross-streets are being shut off as the 
machine reaches them, temporary bridges of timber 
being constructed across the first cut at those streets 
where permanent bridges are not to be located. 


SMALL SECTION LEFT FOR STEAM SHOVEL 


The machine was taken past 58th St. and this tem- 
porary bridge constructed, with the intention of de- 
livering the Lorain Ave. car tracks across it and 
closing Lorain Ave. itself until the cut past it had 
been completed. It was not possible, however, to secure 
the special track equipment required in time to make 
this shift, and it was necessary to skip this section 
with the dragline, leaving about 12,000 yd. to be taken 
out by steam shovel. Later, when this track equipment 
arrived and traffic was diverted to the 58th St. bridge, 
the steam shovel was started down to working level 
from an incline on the south side of the cut. About 
five separate cuts, loading first on the ground surface, 
next in the first cut, then on the lower level, will be 
required to work through the section. 


Temporary Main 
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With West 65th St., however, it was not possible to 
detour the car tracks, and the machine was moved 
across this street, leaving this spot to be excavated later 
from the floor of the cut. A detour is now being built 
so that this section can be excavated. This work will 
have to be done with clamshell buckets, working from 
both the original level and the floor of the cut, because 
of two large water mains which it is necessary to keep 
in service. 

Only two other places on the entire line had to be 
so left. One of them was where some overhead wires 
that could not be moved interfered with operating the 
big machine. The small amount of excavation left 
here was cleaned up by a locomotive crane with a 
grab bucket on the floor of the cut. The other place 
was on the approach grade at the extreme east end 
of the cut, which was excavated by a steam shovel. 

The crossing at West 65th St. was the only one, 
however, where pipe lines were supported during con- 
struction, although there are a water main and a sewer 
at nearly every intersection. The only other unusual 
construction was required at West 55th St., where a 
4x 5-ft. brick sewer was reconstructed in tunnel 40 ft. 
below the surface. This sewer, constructed from Wal- 
worth Ave. to the low level, will be carried as far 
west as West 85th St. and as far east as West 42nd 
St., intercepting all the sanitary sewers between. 
When the tunnel reached the southerly side of the right- 
of-way in 55th St., a cave-in occurred, and the remain- 
ing length is being completed in open cut. This made 
it necessary to drive 40-ft. piles to carry the two present 

main-line tracks at this point. 
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OPEN COUNTRY, STREETS BEING SHUT OFF ONE BY ONE AND REOPENED BEHIND THE HUGE DRAGLINE 
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After reaching the west end of the work, the drag- 
line will move over to the south side of the right-of- 
way and take out the remainder of the cut, proceeding 
east. As work progresses on the first part of the cut, 
the tracks for the new main line are being laid and 
ballasted, and traffic will be diverted to them before 
the second part of the excavation is begun. The old 
main-line tracks will be taken up and the disposal trains 
loaded on the south track in the cut. The process of 
shutting off and restoring the streets will be followed 
out in the inverse order described above, except that 
permanent structures will be built instead of timber 


ones. 
MASONRY JUST STARTED 


\ start has already been made on the masonry for 
these crossings along the north side of the first cut. 
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Gives Eight Objects of Engineer’s 
License Law 


Prof. Clarence T. Johnson, in Michigan Technic, Holds 
That Reasonable Law Would Benefit 
Profession and Public 


There are at least eight “objects of a reasonable and 
just law for licensing engineers,” according to a recent 
article by Prof. Clarence T. Johnson in the Michigan 
Technic. These objects, with special comment on the 
eight, are as follows: ‘“(1) To lay a foundation upon 
which a civil-engineering profession may rest; (2) 
to have a public record of the training and experience 
of each civil engineer who is entitled to practice within 
the state; (3) to protect every practitioner who is of 
value to the community in which he lives; (4) to pro- 
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FLOOR OF CUT WOULD HAVE BEEN TOO SOFT FOR STEAM SHOVELS—DRAGLINE DIGS 300 YARDS AN HOUR 


The first street retaining walls built were concreted 
with a track mixer operated on a short spur built across 
to the work, but it is expected that a track mixing 
plant will be put in operation from the floor of the cut 
later. 

The excavation with the dragline, including the oper- 
ation of the dirt trains and the handling of the extra 
track required, is being done under contract by the 
Walsh Construction Co. All the other work, including 
the permanent track laying, the excavation carried on 
with the locomotive crane and steam shovel, and the 
bridge work and other work necessitated by cutting 
off the streets, is being done by forces of the Nickel 
Plate R.R., for which W. J. Bergen, assistant to E. E. 
Hart, chief engineer of the New York, Chicago and 
St. Louis R.R. is in charge of all grade separation work 
in Cleveland. A. C. Harvey, field engineer, is in charge 
of the improvement for the railroad. 





vide a complete list of the civil engineers engaged in 
practice within the state; (5) to bring all of these men 
together in one body in so far as their support may 
be needed on any question concerning their profession 
or public business of a civil-engineering kind; (6) to 
arouse their general interest in matters of government; 
(7) to enable them to lend general support to the engi- 
neering administration of the state; and (8) to gradu- 
ally obtain control of all work in the field of the civil 
engineer. 

“The object last stated may appear of trivial import- 
ance or it may seem to embrace something of selfishness. 
This is not the case. No profession can develop to the 
point where it enjoys general respect until it is in posi- 
tion to control the field it is presumed to occupy. This 
respect cannot be developed until the practice of civil 
engineering is so regulated as to insure the realization 
of the objects enumerated above.” 
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LETTERS TO THE EDITOR 


Comment on Matters of Interest 
to Engineers and Contractors Will Be Welcome 





Cannot Make Shipmen of Ordinary 
Carpenters Overnight 


Sir—In these days when shipbuilding is to the fore- 
front and so many engineering concerns are taking up 
this line, it might be well to sound a note of warning, 
particularly in the matter of wooden ships. 

While the field of industrial engineering admits of 
a large degree of standardization, the building of a 
wooden ship has always demanded and always must call 
for a large amount of skilled, experienced labor. The 
supply of such labor on the Atlantic Coast is limited, 
and in consequence grave danger. of loss is incurred by 
concerns taking over lump-sum contracts for wooden 
vessels, as a large proportion of the work on such ves- 
sels cannot be machined. 

To all such concerns I would say, “Make sure your 
skilled labor is available and make ample allowance for 
the increased wages you will have to pay.” 

Do not for an instant imagine that you can turn ordi- 
nary carpenters into shipmen overnight. 

J. W. RICHARDSON, 
Superintendent of Ship Alterations and Repairs. 
New York City. 





Military-Road Promotion Censured 


Sir—It was a great satisfaction to read your vigor- 
ous editorial of June 7, entitled “Military Strategy and 
the Good Roads Propaganda.” I have come directly in 
contact with a local outcropping of this movement. 
Some little time ago I received a letter from one who 
subscribes himself as secretary of “The Pacific Coast 
Defense League,” asking me to give him a letter in sup- 
port of the aims of the league, which he could “use 
in presenting our plan before Congress.” 

The letter very naively stated that the sole purpose 
of this high-sounding organization was the “construc- 
tion of a military road from the Canadian to the Mexi- 
can border.” Some of the chief promoters of the proj- 
ect propose that the route lie practically all the way 
along the immediate coast line. Your sarcastic ex- 
posure of the stupidity of such a scheme, as a military 
measure, is none too strongly put. Your remark that 
rail transportation is “infinitely cheaper and more effi- 
cient than the highway” is especially pertinent to the 
present case. But of course, matters of this sort are a 
subject of entire indifference to the promoters of the 
project, who are not at all concerned about the defense 
of this coast, but want a fine automobile excursion 
route over this great distance opened up and built at 
the expense of the Government. 

The hopeless feature of all these movements is seen in 
the low grade of patriotism which they disclose. Men 
of business standing put themselves behind local 
schemes under the false pretense of military necessity 
and seek to take advantage of the present high tension 


of public feeling to commit the Government to policies 
that it could never be induced to adopt in less strenuous 
times. It should be the duty of the directors of the 
public press and of the level-headed molders of public 
opinion, unmercifully to expose and denounce these sel- 
fish and unpatriotic efforts to bleed the Government 
for local interest when it is already carrying as great a 
burden as it can bear. Your timely editorial sets an 
excellent example in this respect. 
H. M. CHITTENDEN, 
Seattle, Wash. Brigadier General, U. S. A. (Ret.). 


The Rewards of Public Service 


Sir—I have just read with considerable regret, in a 
recent issue, of the resignation of William H. Connell 
as Chief of the Bureau of Highways of Philadelphia. 
Having had opportunity to know something of the re- 
sults accomplished in that city by Mr. Connell and hav- 
ing also had personal experience of what seems to be the 
probable fate of anyone who attempts, while serving 
under an elected head, to try to secure in a public or- 
ganization something like the efficiency demanded in a 
private one, I can appreciate as strongly as any the set- 
back which his severance from the Philadelphia govern- 
ment will effect in the slow attempt to bring our munici- 
pal highway departments out of politics. Two years 
ago, the advances which Commissioner Rourke was 
making to bring the Public Works Department of Bos- 
ton out of the mire of politics came to a similar un- 
timely end. Our municipal public service is the poorer 
by the loss of these men. 

As long as conditions in our municipalities make it 
possible to so hamper engineers in executive authority 
that competent men will not stay, or while (as has been 
within my own experience) irrespective of the value 
of the services rendered, they find it desirable to move 
on to provide a place for deserving relatives, or because 
they do not control as many votes as others, there will be 
little but academic interest in a great deal of the dis- 
cussion that crops up from to time in engineering 
papers and at our numerous conventions as to the best 
type of organization for engineering public work. 

New York City. HENRY WELLES DURHAM. 


Claims Hydrated Lime Permits Detection 


of Undermixed Concrete 

Sir—I am much interested in Mr. Harrison’s letter 
on the consistency of concrete, in Engineering News- 
Record of June 7, 1917, p. 516, and cannot help but agree 
with him in many of his statements. He states, how- 
ever, that undermixing and the use of hydrated lime 
are poor practice. It is not my intentiqn to defend un- 
dermixing, because this must be considered poor prac- 
tice whether the mixture contains lime or not and should 
be discouraged at every opportunity. The inference 
may be drawn from Mr. Harrison’s conclusion that the 
use of hydrated lime will permit the concrete to be un- 
dermixed with less possibility of detection than when 
lime is not used. This, however, does not work out in 
actual practice, as certain engineers are specifying and 
using hydrated lime for no other reason than quickly 
detecting undermixing. 

Hydrated lime is a very white material and, unless 
given a reasonable amount of mixing, the mixture as it 
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comes from the mixer will show white streaks so the in- 
spector can quickly determine at a glance whether or 
not the concrete has received a reasonable amount of 
mixing. This, therefore, gives hydrated lime an added 
advantage. 

When small percentages of hydrated lime are used in 
concrete mixtures, the consistency is greatly improved, 
as the lime introduces so-called lubrication into the mix- 
ture which causes it to flow freely through the spouts, 
or from carts, with a minimum quantity of mixing 
water. The question of using excess water is one that 
does not enter the contractor’s mind until such time as 
he finds that the concrete will not flow freely or cannot 
be easily spaded. In other words, if he finds that the 
mixture cannot be placed most economically, he then be- 
gins to add excess water, which, of course, tends to 
decrease rapidly the strength of the resulting concrete 
as a result of segregation. 

By eliminating the cause for the use of excess water 
through the introduction of plasticity into the mixture, 
hydrated lime improves the consistency by having con- 
crete most economically placed and with maximum 
strength. 

It is not, however, the idea of this letter to convey 
the impression that small percentages of hydrated lime 
will correct the shortcomings of undermixing or other 
conditions arising as a result of poor workmanship. 

NORMAN G. HOUGH, 
Manager, Hydrated Lime Bureau. 
Pittsburgh, Penn. 





Automobile Operating Costs 


Sir—I note with interest the table of automobile 
operation costs printed on page 439 of the May 31 issue 
of the News-Record. This table is worthy of comment 
in a number of particulars, but especially on account 
of the fact that a wrong impression of the Ford car is 
likely to be created by these statistics. 

Thus, it is interesting to note that a depreciation 
charge of only $95 is made against a Hupp, that has 
run 3000 miles, whereas a Ford, driven about twice as 
far, but worth less than half as much, is charged up 
with a depreciation of $160.30. Now this is absurdly 
more than the actual depreciation on a Ford, if judged 
on a mileage basis; for it assumes that a Ford will run 
only about 20,000 miles, when, as a matter of fact, it 
will, with ordinary care, run at least four or five times 
that far. 

On the other hand, if the depreciation shown was 
based on sale value at the time the depreciation was 
estimated, the figure for the Ford is about correct, while 
the figure for the Hupp, on this basis, is at least $200 


“too low. 


The depreciation per mile is, of course, equally in 
error. Depreciation on a Buick that has run 37,403 
miles (no present value given) is figured at $0.0203 per 
mile, while the depreciation per mile for the Ford is 
given at $0.0256 and for the Hupp at $0.0323. But 
the Ford costs only about half as much as the Buick 
and less than half as much as the Hupp. Moreover, the 
long service life of the Ford cars is universally recog- 
nized. Therefore, to assert, such a depreciation per mile 
for the Ford can be possible only where the car is 
abused, in which case the figures are not representative 








and should not, in justice to the Ford car, be printed 
without a statement to that effect. 

Another matter that, if true, shows wonderfully poor 
management of the Ford car is the relative cost per mile 
for casings, which is here recorded as practically the 
same for Buick, Ford and Hupp cars. The Ford car is 
so much lighter than the 1916 Hupp that the very sug- 
gestion of equal tire cost on these two cars is ridiculous. 

A similar charge might be leveled at the “total cost 
per mile” figures, which show a cost of only $0.01 more 
for the Hupp than for the Ford. This could only be true 
where a Ford is so poorly handled that costs shown are 
wholly unrepresentative. 

These comments are principally based on comparisons 
of the Ford cars and the Hupp cars, because the writer 
is thoroughly familiar with these machines. Both are 
good machines, and both have their legitimate fields; 
but to present figures as authentic which pretend to 
show that a Ford car will cost almost as much per mile 
run as a Hupp only serves to throw question on every 
figure presented. 

The accumulation of cost data is a valuable thing—if 
it produces facts—but when it produces a conclusion 
that operating a Ford car costs about as much as operat- 
ing a Hupp, either the cost records should be quietly 
removed from the premises or else the garage foreman 
should be fired before dark. J. L. HARRISON, 

Falls Church, Va. Civil Engineer. 





Women Draftsmen 


Sir—-Referring to C. E. Newell’s letter published in 
Engineering News-Record of May 31, p. 469, and 
Joseph Webb’s letter appearing in the issue of June 14, 
p. 564, Mr. Newell’s letter would be more convincing if 
he would explain just why it is that, if “a large per- 
centage of this work is purely a matter of routine” and 
if “it would take no lengthy or elaborate preparation” 
for the ladies to qualify as draftsmen, a man is expected 
to have a technical education before being able to hold 
down a drawing board. 

Mr. Webb’s comparison of the relative standing of en- 
gineers and day laborers would seem to indicate that in 
his opinion the duties of a civil engineer require about 
the same qualifications as those of a day laborer. 

There seems to be but one conclusion to draw from 
these letters (assuming that these gentlemen have given 
us their honest opinions), and that is that their train- 
ing and experience have not been such as to qualify 
them to be competent judges of the compensation due 
those engaged in engineering work. 

Kansas City, Mo. 





Sir—Permit me to make the following answer in 
your columns to the letter by C. E. Newell, Southern 
Ry. Co., May 31, and Joseph Webb, Chesapeake & Ohio 
Ry., June 14, on the subject of women draftsmen. 

It appears from the advertisement quoted in Mr. 
Webb’s letter that he is comparing engineers and 
draftsmen to Italian or Mexican track laborers, for 
such alone can be obtained today at a salary of $3 
per day. I can hardly conclude that he is conversant 
with the present condition of the labor and materials 
market and the cost of living. 

Is the gentleman aware of the time and cost of edu- 
cation a technically. skilled draftsman or engineer re- 
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juires to place himself in the field ready for the abuse 
and misuse by a professionally uneducated employer, 
that he compares him to a railway-track laborer whose 
sole cost of education is a bare daily existence and 
whose intelligence amounts to the more or less skillful 
use of the pick and shovel? 

And gentlemen, you ask for a cheaper class of labor 
to do your engineering. I cannot conceive of such a 
statement as emanating from engineers. Are you 
aware that the United States engineer of today must de- 
sign and construct with due regard to public safety, 
which is his initial duty to the people, his profession 
and himself, and that this end, which is true economy, 
can be arrived at only through a higher grade of office 
and field help? 

Chicago, Ill. 

[ We intentionally omit the signatures from these two 
letters. We believe that, if their authors will read Mr. 
Webb’s letter again, they will perceive that it was writ- 
ten entirely in irony and will be glad that we have with- 
held their names. Evidently, Mr. Webb is as much dis- 
turbed as they are at the prospect of having women 
supplant men at the drawing board and beat down the 
prices for such work. His comparison of engineers and 
day laborers, if our interpretation is correct, is set 
forth in scorn. It is not that he counts the two classes 
of only equal value, but that, alas, many employers do! 

At the same time it is possible to entertain Mr. New- 
ell’s original suggestion without belittling the engineer- 
ing profession. Perhaps it was unfair to the women to 
imply that the only reason they could qualify as drafts- 
men is that the work is mostly routine. Certain it is 
that much work in a large drafting office, particularly 
a railroad office, could be done by persons without tech- 
nical training. Probably the reason employers prefer 
candidates with technical educations is that they want 
them to develop to something more than draftsmen. 
Women can serve as draftsmen, with no great future 
ahead of them, and still fare as well as in most lines 
open to them. When untrained men—and this does not 
apply at all to the occasional man who by sheer ability 
and diligence gets to the front without a technical edu- 
cation—once get into engineering service and do the 
elementary work as well as the college man, humanity 
demands that they be boosted along to a certain point; 
and there they halt, thus impeding better-trained men. 
The employing of women draftsmen would, we suspect, 
keep such men out of the service entirely and thereby 
help and not hinder young men with real engineering 
possibilities.—Editor. ] 








Bituminous Foundations for Sheet 
Asphalt Surfaces 


Sir—Referring to the article “Bituminous Founda- 
tions for Sheet Asphalt Surfaces,” by Mr. Kirschbraun, 
in Engineering News-Record for June 21, p. 591, I sub- 
mit the following statement: 

The writer has supervised the construction of a con- 
siderable area of street pavement, largely sheet asphalt, 
and has observed the action under traffic for several 
years of these and other pavements of similar char- 
acter. In some cases a concrete base was used; in 
others, the base was of macadam or crushed stone. My 
experience and observation have demonstrated conclu- 


sively that a good cement-concrete base is more satis- 
factory than a less rigid or more elastic one. 

In this city several streets were paved about eight 
years ago with bituminous material upon a macadam 
or crushed-stone base. Since the expiration of the five- 
year guarantee period the city has had to maintain 
these pavements, and we have gained considerable in- 
sight concerning the characteristics of pavements under 
various conditions. 

On College St., where there is much traffic with heavy 
trucks, the pavement foundation is of old macadam. 
In patching this pavement two years ago we first used 
the city steam roller to compact the new work, but soon 
had to discontinue rolling. We found that the old pave- 
ment adjacent to the patch would work up and down as 
the roller moved, showing a yielding foundation. Since 
then we have made patches on this street without roll- 
ing, but the old pavement is full of bumps and depres- 
sions, due to settlement under traffic. 

The recently paved streets here are of sheet asphalt 
upon a cement-concrete base; they are mainly in resi- 
dential sections. The pavement is 7 in. in total thick- 
ness, with 4 in. of cement-concrete base, 1 in. of binder 
course and 2 in. of sheet asphalt. This pavement has 
been laid about 33 years; it has a good surface, remark- 
ably free from cracks or worn places. 

Some of the suburban streets that were paved about 
seven years ago are of asphaltic concrete upon a ce- 
ment-concrete base. Most of these pavements have 
cracked badly. These cracks are attributed to two 
causes: First, a deficiency of asphaltic cement in the 
mixture and, second, lack of sufficient traffic to keep the 
surface “ironed out.” 

Another suburban street with the same kind of pave- 
ment has developed transverse cracks at intervals of 
from 30 to 40 ft. for a long stretch. This condition is 
attributed to joints in the cement-concrete base; the 
joints are said to have been purposely made during con- 
struction. The cracks are stated to be directly over the 
joints. No explanation has been given as to why joints 
were made in the base. 

“Tn the writer’s experience the following features have 
been found to be of advantage in a cement-concrete 
base: (1) Firm, unyielding foundation, acting as a 
bridge over soft spots in the sub-base; (2) freedom 
from injury by water or dampness. 

A base of asphaltic concrete may be better than one 
of macadam or broken stone; it would, in my opinion, 
be inferior both in strength and durability to one of 
cement concrete. Water will in time soften and disin- 
tegrate an asphalt mixture, while it has the opposite 
effect on cement concrete. 

With regard to the pounding or hammering by heavy 
traffic on an asphalt pavement upon a rigid base, any 
pavement will be injured and worn by traffic. Asphalt 
pavements will in time acquire a wavy, uneven surface 
under traffic, with any kind of foundation. When laid 
upon a cement-concrete base, they should have a good 
binder course next to the concrete. We have an as- 
phaltic pavement upon a street with a 6% grade; it has 
a cement-concrete base. This pavement has been down 
for several years; it has a good surface and does not 
show signs of creeping on the grade. S. H. LEa, 

Charlotte, N. C. City Engineer. 
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Home- Made Seismograph Measures 
Vibration of Buildings 
By S. R. JONES 


Structural Engineer, J. G. White Engineering Corporation 
HE measurements of vibrations occurring in indus- 
trial plants while machinery is in operation may be 

determined with a fair degree of approximation and 
with a precision certainly fine enough for engineering 
purposes by means of the very simple seismograph illus- 
trated in the accompanying drawing. 

The writer recently determined the severity of vibra- 

tions in a power plant with this apparatus and obtained 
very satisfactory results. The construction in detail 
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Smoked Glass Plate 





WEIGHT HUNG FROM WOODEN TRIPOD INDICATES 
VIBRATIONS OF BUILDING 


is as follows: 2x4 timbers are fastened together at 
their tops by a triangular wooden block. Suspended 
from this block by means of a piece of piano wire 
swings a plummet of approximately 120 lb. weight. At 
the bottom of the weight is attached a piece of gage- 
glass tubing in which a stylus of small-diameter tool 
steel is fitted. This stylus must be so accurately fitted 


-that, with a lubricating film of oil between it and the 


glass tubing, there is no lateral play. The vertical 
motion, however, is perfectly free. A trough is placed 
underneath the weight and directly on the structure, 
the vibration of which it is desired to measure. This 
trough, consisting of a board 6 ft. long by 6 in. wide 
with strips of wood on either side, contains a slide 
about 3 ft. long by 4 in. wide, which can be drawn 
along slowly by means of a winding reel. To this slide 
is attached a strip of smoked glass. 

84 


The weight, suspended by the fine flexible wire, has 
sufficient inertia to be unaffected by rapid vibration, 
and it therefore remains steady, while the smoked-glass 
plate underneath moves synchronously with the vibra- 
tions of the building. The effect is that of a fixed 
marker writing upon a moving surface. The curves 
obtained represent the result of two motions—that of 
the vibration, causing the plate to move back and forth 
across its main axis, and the forward movement caused 
by the progress of the smoked glass drawn along by the 
reeling device. 

It is well to take the curves over periods of at least 
four minutes in order to register extremes that might 
occur due to any synchronism of the machines in the 
power plant. 


To Keep the Back Flag Plumb 


By E. P. ARNESON 
San Antonio, Tex. 

N MISCELLANEOUS surveying it is often neces- 

sary to leave a flag for a backsight without having 
the luxury of a back flagman to support it. Nine out 
of ten surveyors’ helpers cannot plant a flag plumb. 
A ridiculously simple method for doing so with accu- 
racy consists in setting the flag firmly in the ground 
where desired, picking up a handful of pebbles and let- 
ting one drop from the hand held near the top of the 
pole in the plane of backsight, then pushing the flag 
in the proper direction until a pebble strikes the ground 
near the center of the pole. The flag will then be cut 
squarely by the vertical hair of the instrument. 








Right-of-Way Computations in Valuation 
Work Simplified by Table 


By N. L. SANOW 
Rochester, N. Y. 

ANY short-cuts have been devised during the 

course of the computations necessary for obtaining 
the various right-of-way distances and data required on 
the maps that the railroads must submit to the Inter- 
state Commerce Commission for the Federal valuation. 
The accompanying table, based upon a constant, saves 
considerable time. It is called the “Logarithmic Differ- 
ence” table, as it is composed of the differences of two 
logarithms. 

In computing the right-of-way distances on curves, 
where the stationing is measured along the center line, 
the distances are necessarily first measured along the 
center line and are then proportioned to the radii of the 
property lines. The formula for this proportioning is 
D/D’ = R/R’, where D and D’ are the distances along 
the right-of way and center line respectively, and R and 
R’ the radii of the right-of-way and center-line curves. 
Then D = RD’/R’. 

In most cases the measuring base is the center line 
of the right-of-way strip or else can be easily referred 
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Again, in most cases the width from center 
ne to right-of-way line is one of five different widths— 
0, 33, 50, 75 or 100 feet. 

Now for any one of these given widths R/R’ is a con- 


,ereto. 


tant. This constant is the base on which the table of 
arithmic differences is founded. The constant is ob- 
iined by subtracting the logarithm of the center-line 
adius from that of the right-of-way radius for the out- 
ide curve, and the reverse operation for the inside 


curve. Thus for a width of 33 ft. on a 4° 45’ curve, 
Log R + 33 = log 1,239.57 =3.0932711 
Log R = log 1,206.57 =3.0815526 


Log difference R +33, 4° 45’ curve =0.0117186 


The incorporation of such a table simplifies the steps 
greatly. Instead of having to look up two logarithms 
and then subtract one from the other, you merely pick 
from a small table the log difference corresponding to 
the degree of the curve and half the width of the right- 
of-way; and this is either added to or subtracted from 
the logarithm of the computed distance on the center 
line, depending upon whether the right-of-way line is 
on the outside or the inside of the curve. 

Thus, the distance on the center line is 254.90. The 
degree of curve is 4° 45’; width, 33 ft. each side of the 
center line. These are the two processes compared: 


Old Method 


Log R+33=3.0932711 
Log 254.9 =2. 4063698 
5. 4996409 

Log R =3.0815525 


Log-Difference Method 


Log 254.9=2. 4063698 
Log difference 4° 45’, R + 33 =0.0117186 


Log x =2. 4180884 
z =26).787 


Log x =2. 4180884 


The table can be used to good advantage in various 
other problems, such as those involving property lines 
intersecting curved rights-of-way, wherever the ratio of 
the radii of center line and right-of-way line figures. 


TABLE OF LOGARITHMIC 


D R+30 R—30 R+33 R—33 


Steel Waterwheel Casting Suffers 
from Chemical Wear 
HE Aomori Electric Co., which operates a 2000- 
kw. hydro-electric plant in Japan, drives its genera- 
tors with impulse wheels controlled by needle nozzles. 
The nozzle tips, which are of cast steel, are fitted with 

















STEEL WORN—BRONZE UNAFFECTED 


bronze inserts placed to provide a wearing surface at 
the orifice and the points where the needle approaches 
the casting. A most notable example of chemical action 
in the erosion of waterwheel parts appears in one of 
these castings, recently returned to San Francisco for 
replacement. 

In this eroded part the steel has been worn away be- 
hind the entire circumference of the bronze insert to a 
depth of } to 14 in., and this wear extends in lessening 
degree back to the connection between the casting and 


DIFFERENCES 


R+50 R—50 R+75 R—75 R +100 R —100 
0° 30’ 00011355 0. 0011385 = 0.012489 = 0.0012525 0.018909 = 0.001899! = 0.0028332 «= «00028517 ~—s0. 0037734 == 0. 0038065 
45’ 0.0017016 0.017088 = 0.018714 + —0.0018800 = 0.028327 © :0.0028523 §=— 0. 0042424 = 0. 0042852 = 0. 0056475 = 0: 0057229 
1° 8 0.0022680 0. 0022799 0. 0024942 0. 0025085 0. 0037735 0. 0038065 0. 0056480 0. 0057 223 0. 0075144 0. 0076567 
15’ 0. 0028331 0.0028518 0.0031154 0. 0031389 0. 0047116 0. 0047634 0. 0070484 0. 0071648 0. 0093727 0 0095796 
30’ = 0. 0033976 0. 0034242 0. 0037359 0. 0037682 0. 0056479 0. 0057222 0. 0084445 0. 0086119 0. 0112232 0.0115209 
45’ 0. 0039612 0. 0039976 0. 0043553 0. 0043994 0. 0065820 0. 0066832 0. 0098360 0. 0100639 0. 0130657 0. 0134710 

2° 0 0.0045241 0.0045717 0. 0049739 0. 0050315 0.0075142 0. 0076464 0.0112230 0.0115207 0.0149005 0.0154299 
15’ 0. 0050863 0. 0051464 0.0055916 0. 0056644 0. 0084443 0.0086115 0. 0126055 0. 0129823 0.0167274 0.0173974 
30° =: 0. 0056475 0.0057220 0. 0062084 0. 0062984 0. 0093723 0. 0095790 0. 0139836 0. 0144488 0. 0185465 0.0193740 
45’ 00062082 —0.0062982 = 0.068242 = 0.0069331. —0.0102983 = 0.005484 = -0.0153573 = 00159202 = 00203580 © 0. 0213594 
3° 0 —0.0067680 = 0.0068753 = -0.0074391 = 0.075688 = 0.0112222 0.115200 = 0.0167264 §=—s 0.173966 = 0.021618 = 0. 0233538 
15’ 00073272 = 0.074530 = -0.0080532 0. 0082054 «= 0.021442 = 00124937 = 0.0180914 = 0.088779 = 0.0239581 =O. 0253574 

30° 0.0078856 0.080315 0.086663 = 0. 0088428 «= 0.0130642 ~=— 0.034695 = 00194518 = 0.0203642 = 00257468 += 0. 0273700 

45’ 0.0084432 0.086106 = 00092786 §=- 00094811 = 0.0139822 = -0.0144474 ~=—0.0208081 = 0.0218554 = 0.0275283 =. 0293920 
4° 0 0.0090000 0.091906 += 0.0098898 = 00101204 = 0.0148981 = 0.154274 = 0.221597 0.0233517 00293021 = 0.034232 
15’ 0.0095562 0.0097712 0.0105003 0.0107605 0.0158121 0. 0164096 0. 0235074 0. 0248530 0. 0310686 0. 0334637 
30” 0. 0101116 == -0.0103526 = 0.111099 = 0. 0114015 = 0.067241 = 0.0173939 = 0. 0248507 = 0. 0263594 = 0.0328280 = 0. 0355138 
45’ 0.0106662 —0.0109348 = 0. 0117186 == 0.0120435 = -0.0176342 = 0.0183806 = 00261898 += 00278711 ~=—0.0345802 = 0. 0375736 
5° O 0.0112200 0.015176 == 0.023262 0.016863 = 0.085421 ——0.0193692 -0.0275246 = 00293877 «0.0363249 = 0. 0396428 
15’ 0.0117731 =. 0121011 = 00129331 = 0.033300» 00194482 = 0.0203600 = 0.0288552 = «0. 0309096 ~=— 0. 0380627 «00417217 
30’ 00123254 = 0.0126855 = 0.0135390§—0.0139747 = 00203522 = 0.021353 ~=—s 0.03018 15 = 0. 0324368 ~=—0.0397932 = 0. 0438107 
45’ 0.0128770 —-0.0132704 = 0.0141439 0.146200 = 0.0212543 ~=—0.0223481 = 0.315037 0. 0339688 = 0. 0415166 = 0. 0459090 
6° 0 0.0134277 —-0.0138562 ——0.0147480 = 0.0152664 = 0.0221543 = 0.0233455 = 0.0328216 §=—0.0355064 = 0.0432331 =. 0480176 
15’ 00139778 = 0.044429 0.0153512 = 0.0159139 = 0.0230525 = 00243450» 0.341355 =. 0370492 «00449428 = 0. 0501363 
30° 00145270 —-0.0150299 = 0.0159534 = 0.0165619 ~=—0.0239486 ~~ -0.0253468 = 0.354452 = 0. 0385974 «= 0.0466454 = 0.:0522650 
45’ 0.0150756  —-0.0156178 00165547 0.172110 00248429 = 0.0263507 = :0.0367510 = 0.0401509 = 0.0483412 0. 0544041 
7° OY 0.0156234 0.0162065 00171553 0.0178609 = 0.0257353 —-0.0273569 = 0.0380527 = 0.0417099 = 0.500305 00565535 
15’ §0.0161704 0.067960 = -0.0177549 0. 0185119 0. 0266257 © 0.0283654 ~=—0. 0393504 = 0.0432744 «= 0.0517129 0. 0587136 
30” 00167166 =—0.0173859 ~=—0.0183534 = 0.091634 = 00275140 =—-0.0293756 §=— 0. 0406437 «0. 0448438 «= 0. 0533882 = 0. 0608834 
45’ 0.0172620 —0.0179766 = 0.089510 =——-0.0198158 + —-0.0284002 ~=—0.0303881 =» 00429329 = 0. 0464187 = 0. 0550567 0. 0630637 
8° 0 0.0178068  —0.0185683 —-0.0195480 = 0.0204695 = 0.292849 = 0.0314033 0.432186 = 00479997 0.0567192 0. 0652556 
15’ 0.0183509 = 0.0191606 = 00201441 = 0.0211240 = 0.0301677 00324207 0.0445005 = 0.0495863 = 0.0583753 0. 0674583 
30’ 0.0188938  —0.0197534 00207388 += 0.0217790 00310480 = 0.0334397 = 0.0457774 = 0.0511775 0. 0600236 = 0. 0696707 
45’ 0.0194362 —0.0203470 = -0.0213328 == 00224351 ~=—s 0. 0319266 © 0.0344613 = 0. 0470509 = 0.0527748 = 0. 0616661 = 0. 0718946 
9° Y 0.019978! — 0.0209417 —-0.0219263 —-0.0230925 = 0.0328039 = 0.0354857 00483212 0.543786 = 0. 0633031 = 0. 0741309 
3 0.0210591 —0.0221326 ~=——-0.0231100 = 0.0244091 = 0.0345518 + 0.0375401 0. 0508487 «= 0.0576017 0. 0665562 = 0. 0786349 
10° ©  0.0221367 00233260 = 0.242895 = -0.0257290 = 0.362915 —-0.0396030 0.053599 = 0. 0608466 = 0.697828 = 0. 0831831 
3” 00232116 0.024526 ~=— 00254660 = 0.270528 = ——0. 0380243 §=—0.0416757 = 0.0558567 0. 0641161 += 0.0729857 0. 0877794 
11° © 0.0242835  —-0.0257222 00266388 ~=s-0.0283802 = 00397495 «= 00437576 §=—0.0583383 = -0.0674091 = 0.0761640 =. 0924232 
30’ 0.0253521 —-0.0269244 ~=—0.0278078 = 0.0297110 = 0.0414670 00458484 = 0.0608045 = 0.0707255 = 00793175 = 0.0971 146 
12° 0 0.0264176 — 0.0281292 00289731 ——0.0310450 = 0.0431768 ~=— 0.479481 = 0.0632554 —-0.0740654 = 0.0824465 0. 1018544 
30’ 0.0274800 —-0.0293368 ~=——-0.0301347 0.323825 = -0.0448791 = 0.0500570 = 0.065694 + = 0.0774297 = 0.0855518 = 0. 1066445 

13° 0  0.0285398 — 0.0305479 ~=—0.0312932 -0.0337243 «= 0.0465748 = 0.0521763 = 0.0681140 §=—0.0808205 = 0.088635! = 0. 1114881 
30 0.0296955 —-0.0317608 = —0.0324471 = 0.0350685 = 0.0482617 —0.0543032 = 0.0705198 + 0. 0842334 = -0.0916926 = 0.116380 
14° 0 00306487 —-0.0329768 }~=——0.0335988 §= 00364165 = 0.499418 = 0.0564401 = 0.729121 = 00876727 «00947282 = 0. 1213265 
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the nozzle body. Proof that this cutting away of the 
metal was due to chemical action entirely, and not to 
wear, was found in the condition of the bronze insert. 
As soon as the steel was worn away, the inner edge 
of the bronze insert, which was quite sharp, stood out 
unprotected directly in the line of water flow; but it did 
not suffer the slightest wear and still retains its sharp 
edge, although the steel criginally supporting it was 
cut away around the entire circumference. 

The casting was in service about four months, when 
the wear became so excessive that renewal was neces- 
sary. When the casting was received, samples of the 
water were not available in San Francisco; and as no 
one at the plant had been able to make tests, it was 
not known just what the chemical was that caused the 
action. The remedy, however, obviously consisted in 
making the entire casting of bronze, and this plan was 
accordingly foliowed. Later on, an analysis of the wa- 
ter was reported, which showed a content of about 100 
mg. of SO, per liter. 

The hydraulic equipment was designed and built by 
the Pelton Water Wheel Co., of San Francisco. 





Motor-Driven Pump Circulates 
Constant-Temperature Water 


NE of the most troublesome details in making 

penetrations and ductility tests of asphalt is that 
of maintaining the water of immersion at exactly 25° 
C. Numerous experimenters having demonstrated the 
effect of even a few degrees departure from the stand- 
ard temperature, much time is ordinarily spent on ini- 
tially bringing the bath to the proper thermometer in- 
dications, but always with the certainty that it wil. 
not remain at this temperature unless the room hap- 
pens to be at the same point. The == 
trouble of continually adding cold or 
hot water is not only a distraction, 
but also extremely difficult of manipu- 
lation. 

The illustration shows an arrange- 
ment of a ductility machine of the 
type developed in the Office of Public 
Roads, a New York State penetrome- 
ter and an Eimer & Amend water 
thermostat as used in the Municipal 
Testing Laboratory of the City of St. 
Louis, Edgar P. Withrow, engineer in 
charge, and the Standard Laboratory 
of New York City. Water is drawn 
from the thermostat by the centrifu- 
gal pump shown in the lower left-hand 
corner. The pump is driven by a 








Forced by the pump, the water en- 
ters the ductility tank at the back end, 
near which point is located a valve 
by means of which the flow of water 
may be regulated so that its velocity 
will not interfere with the continuity 
of the test piece when it is drawn out 
to some length. The water flows then 








—some of it having been bypassed directly to the water 
thermostat. 

The water thermostat, being under very definite con 
trol, can be left running continually. Unless the room 
temperature is widely different from that of the tem- 
perature desired in the water baths, the heat lost or 
gained in the piping from the thermostat to the point 
of demand is slight. However, allowance for tempera- 
ture loss or gain is easily made by an adjustment in 
the thermostat. Use has shown that this arrangement 
keeps the test baths at a practically constant tempera- 
ture, not tolerating a variation of over 1° C. from en- 
trance to exit. 





Gas Calorimeter Tables of the Bureau 
of Standards 


HE numerous requests for a brief and concise set 

of operating directions for a gas calorimeter, and 

for a convenient set of correction tables, have resulted 
in the publication by the Bureau of Standards of a 
circular entitled “Gas Calorimeter Tables.” This may 
be regarded as a supplement to Bureau Circular No. 
48, “Standard Methods of Gas Testing.” The correc- 
tion tables are arranged in a sequence most convenient 
for use in connection with the proposed record sheet. 
The record forms for calorimeter tests which are 
shown in the circular have been used for some time and 
have been found to be complete and convenient. It 
is hoped that these forms will be adopted wherever 
possible, so that there will be greater uniformity in 
operating methods and the records used. The bureau 
is willing to lend the original plates for preparation 
of electrotypes for these blanks to any one desiring 
to print them. 
































to the water bath of the penetrometer, 
the excess spilling into the thermostat 


THERMOSTAT AND SMALL PUMP KEEP WATER BATH 





AT CONSTANT TEMPERATURE 




















HINTS FOR THE CONTRACTOR 





DETAILS WHICH SAVE TIME AND 


LABOR ON CONSTRUCTION WORK 





Sink Pits for Derrick Towers in Advance 
of Basement Excavation 
BY FREDERICK B. SPENCER 


ey Engineer in Charge, Smith, Hauser & MaclIsaac, Inc., 
Os New York City 


N CONSTRUCTING the foundation for a 20-story 

building at William and John Sts., New York City, 
one derrick, which it was necessary to set up before ex- 
cavation was begun and to continue using during and 
after the completion of the excavation, was set on tim- 
ber towers placed in pits dug before the excavation was 
started. 

The photograph below shows the towers uncovered 
part way to the bottom by the general excavation. The 
posts of these towers are 10 x 10’s 40 ft. long, two under 
each deadman, four under the hoist and four under the 
mast. All were placed so as not to interfere with the 
foundation work. The derrick, which has a capacity of 
10 tons, has been used entirely in handling dirt, dump- 
ing into a 50-yd. loading hopper over the street. 

The work on the building mentioned is being carried 
out by Smith, Hauser & Maclsaac, Incorporated. 
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DERRICK SET ON TIMBER TOWERS 








LINE OF SHOES, TRACK AND BLOCKING UNDER 
EACH GUNWALE 


Move 1000-Ton Barge a Mile in 60 Days 
on High Blocking 


saute tens ciate barge that had _ been 
beached in a heavy gale was recently raised and 
moved one mile across rough ground and two swamps on 
two lines of rollers by a Seattle contractor. The barge, 
which grounded seven miles south of Copalis, Wash., on 
Mar. 20 last, was in use in hauling supplies for the Gov- 
ernment railway in Alaska, by the Columbia Barge Co., 
of Seattle. It could not be pulled off or launched where it 
lay, because of the surf; hence, the necessity for moving 
it to a bay where it could be launched again in shel- 
tered water. 

The work was begun by placing 200 jacks under the 
barge, which weighed 1000 tons, and raising it so that 
shoes, blockings and rollers could be placed under 
each gunwale. Twenty shoes carrying the barge on 
transverse timbers were used. The 8-in. oak rollers 
under the shoes rolled on 10 x 12-in. track timbers, rest- 
ing on a line of cribbing under each side of the barge. 
The barge was pulled straight ahead, turned toward the 
bay after it had traveled two or three lengths, and car- 
ried straight across the peninsula. Power for pulling 
was furnished by the donkey aboard the barge, about 
2000 ft. of 14-in. rope being used in the tackle. Cuts 
had to be made at a number of places, and at others the 
blocking at times was as high as 10 ft. from the ground. 
One swamp 500 ft. wide and another 200 ft. across were 
traversed during the trip. It took exactly 60 days to 
87 
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MANY CUTS FOR THE TRACK TIMBER HAD TO BE MADE—AT POINTS CRIBBING 10 FEET HIGH WAS USED 


move the barge and launch it in the bay on the oppo- 
site side of the peninsula. The work was done by 
Curtis Brothers, of Seattle. 





Turn Touring Car Into Traveling Compressor 
for Cement Gun 

HE photograph below shows a pleasure car convert- 

ed into a portable compressor unit and used by the 

Reid-Waples Co., of Philadelphia, for operating a cement 

gun. The unit, which is said by this contracting com- 

pany to be the most efficient portable compressor that it 








has ever had, consists of a Pierce-Arrow chassis with 
the original six-cylinder motor, the original transmis- 
sion and a two-cylinder air compressor. It was built 
under the supervision of the company’s men after 
searching the market for a portable compressor unit 
suitable to its business. The original clutch is retained, 
which allows the motor to run free from the compressor. 
When air is desired, the clutch pedal is thrown out and 
the original gear shift brought into play, which permits 
using three speeds of the engine in compressing air and 
increases the efficiency of the unit according to the 
demands made by the extent and character of the work 
under way. 














COMPRESSOR DRIVEN BY AUTOMOBILE ENGINE STATED TO BE MOST EFFICIENT PORTABLE AIR UNIT 
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Dumping Trestle on Rollers Keeps Teams 
Hauling Tunnel Spoil on Move 


Y MOUNTING a dumping trestle, 160 ft. long, on 
Haass rollers, teams -hauling spoil from the shafts 
f a sewer tunnel lose no time at the dump end of the 
rip. The work is at Evanston, IIl., for the Sanitary 
District of Chicago. Up to 300 loads are hauled in a 
night of 16 hours, with an average of 200 loads. Much 
if the spoil, used as fill along the lake front, is of 
slippery clay, miry when wet, but the trestle rests on 
leveled material after it has settled, paralleling the 
shore line. 

The trestle consist of two inclines, 75 and 60 ft. long 
for the upgrade and downgrade respectively, and a 
25-ft. level section 94 ft. above the ground surface. It 
is made up of 5-ft. bents with all members (hard 
maple) bolted together so that the 14,500 ft. of timber 
may be salvaged. The lower chord is an 8 x 12-in. 
timber, and the uprights are 4 x 6 in., suitably braced. 
The dump wagons discharge through a trap above a 
metal-lined chute at right angles to the trestle. 

This chute is lubricated evenly by water from a per- 
forated 14-in. pipe. A hose was used at first, but did 
not furnish enough water or an even supply. When the 
material has piled up against the chute, two men in 10 
min. move it 10 ft. forward (along the shore) by means 
of a winch and four-part tackle with cable attached to a 
deadman. 

Along the lake side for 30 ft. down each incline and 
for the level portion, a blind of 1-in. boards 5 ft. high 
was built so that the horses would not become fright- 
ened in the event that spray from high seas reached the 
structure. 

Tony Ziegenfelder, superintendent for George W. 
Jackson, in charge of the work for the Nash-Dowdle 
Co., built the trestle in five days with the aid of four 
carpenters and one laborer. 


Get at Lost Drill 60 Feet Down by Burning 
Rope Out of the Way 


NOVEL method of re 
Z£ XLeovering a lost drill stem 

















hi is reported by H. S. Car- 

; penter, of Billmyer, Penn. 
; iy During operation the drill 
: h rope broke when the stem 
: i was about 60 ft. down, and 
iS a loose flat stone apparently 
, fell right on top of the coiled 
ly rope and prevented reaching 
i it with a spear in the usual 
Py manner. Kerosene was then 
poured into the hole, and a 
\ piece of }-in. pipe, attached 


to the air line, was lowered 

over the rope as shown in 

the sketch. A piece of waste 
—— was then ignited, dropped 
down the hole and the air 
turned on. The accelerated 
flame soon burned off the 
rope, and the stone slipped 
down beside the stem, per- 
mitting the easy recovery of 
the bit with the usual fish- 
ing tools. 


BURNING OFF ROPE 
FROM LOST DRILL 
BIT 





Autos and Motor Trucks Outnumber Horses 


The daily travel on the 14 roads leading into Mil- 
waukee has been counted, from April to November, and 
the results show that the automobile has supplanted 
horses on all but two of these thoroughfares. Tak- 
ing all the roads together, the average daily travel com- 
prised 7372 automobiles, 740 motor trucks and 4334 
teams, a total of 12,446 vehicles. 








WAGONS DUMP INTO SLUICEWAY AT RIGHT ANGLES TO TRESTLE 


























NEWS OF THE WEEK 





CURRENT EVENTS IN THE CIVIL ENGINEERING AND CONTRACTING FIELDS 





Los Angeles Will Permit Use 
of Concrete Sewer Pipe 


Outcome of Protracted Struggle Between 
Vitrified Clay and Cement 
Interests 


EDITORIAL CORRESPONDENCE 

The Council of the City of Los An- 
geles, Calif., has just adopted specifica- 
tions for the construction of sanitary 
sewers within the city which permit the 
use of concrete sewer pipe. The speci- 
fications require the pipe to be mechan- 
ically tamped and fed, the aggregates 
to be carefully selected and graded, and 
proportioned one part of cement to 
three of aggregates. The tests require 
15 lb. hydrostatic pressure held for 5 
min. without percolation, a 30-lb. frac- 
ture test and a 5° absorption test. 
These tests are similar to but more se- 
vere than those recommended this year 
by Committee “C4” of the American 
Society for Testing Materials. There 
are no provisions in the specifications 
for hydrostatic or absorption tests for 
the vitrified pipe. 

The adoption of these specifications 
is the outcome of a protracted contro- 
versy between the vitrified clay products 
interests in the city and the manufac- 
turers of cement pipe. The Board of 
Public Works adopted these specifica- 
tions over a year ago and they were 
transmitted to the city engineer for his 
approval. The Board of Public Works 
held public hearings at which testimony 
was received as to the quality and dura- 
bility of cement pipe for use in sewers. 
The matter dragged on with no definite 
action until finally it was brought to a 
climax by appeal to the Council. The 
city engineer submitted a report strong- 
ly condemning the use of cement pipe 
for sewer purposes. The Efficiency 
Commission of the city advocated its 
use, and the Board of Public Works, 
while nominally approving it, was more 
or less noncommittal. The City Council 
then reviewed the whole case and finally 
adopted the specifications. 





Smergency Fleet Corporation Buys 
First Lot of Lumber 


The Emergency Fleet Corporation 
has purchased its first installment of 
10,000,000 ft. of lumber under its con- 
tract with the Coos Bay Lumber Com- 
pany. 

This contract provided for the sale of 
30 units of fir timber for vessels of the 
Ferris type, the lumber to be delivered 
on the dock at Marshfield, Ore., for $30 
per thousand. There was a 40-mile rail 
haul behind the final delivery of the 
lumber. 
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To Command Tenth Reserve Engi- 
neer Regiment 














LIEUT. COL, JAMES A, WOODRUFF 


HE “forest regiment,” desig- 

nated the Tenth Reserve En- 
gineers by the War Department, 
will convert available timber behind 
the battle lines in France into the 
railroad ties, trench timbers, mine 
props, bridge timbers, lumber and 
cordwood needed in the military 
operations of the British army. The 
work may, it is stated, fall within 
the danger zone and will be done 
largely in sprout forests of oak, 
beech, hornbeam and other hard- 
woods, with some stands of pine. 
The timber is small in comparison 
with most American forests, much 
of it being from 8 to 12 in. in diam- 
eter. These forests resemble the 
woodlots of southern New England, 
and the operations will be similar 
to portable sawmill logging and tie 
cutting in Massachusetts, Connecti- 
cut, Maryland and Virginia. 











Railroad Will Begin $500,000 Water 
Terminal at Mobile 


A $500,000 first unit for a water ter- 
minal for the Gulf, Mobile & Northern 
R.R. at Mobile, Ala., will be started 
soon. The unit will consist of a pier 
and slip large enough for several ships, 
and a series of warehouses. In all, 
there is to be 4000 lin.ft. of berthing 
space and 2000 lin.ft. of warehouses, 
some of which will be five or six stories 
high. Another unit to double the ca- 
pacity of the terminal and also 2000 
lin.ft. of lumber docks are contemplated. 


United Engineering Council 
To Aid Government 


Joint Committee Appointed from Civil, 
Mining, Mechanical and 
Electrical Groups 


To aid the Government to get engi- 
neers and to utilize to the fullest the 
ability of its members, the United En- 
gineering Society has appointed a coun- 
cil of twenty-four engineers. The soci- 
ety, which includes the American Soci- 
ety of Civil Engineers, the American 
Institute of Mining Engineers, the 
American Society of Mechanical En- 
gineers and the American Institute of 
Electrical Engineers, made this an- 
nouncement June 29. The personnel of 
the council is: 

Civil—J. F. Stevens, George F. 
Swain, F. H. Newell, Alexander C. 
Humphreys, F. D. Galloway. 

Mining—S. J. Jennings, B. B. Law- 
rence, J. Park Channing, Edwin Lud- 
low. 

Mechanical—I. N. Hollis, Charles 
Whiting Baker, John H. Barr, A. M. 
Greene, Jr., D. S. Jacobus. 

Electrical—H. W. Buck, E. W. Rice, 
N. A. Carle, P. Junkersfeld, C. E. 
Skinner. 

United Society—Clemens Herschel, 
B. B. Thayer, I. E. Moultrop, Calvert 
Townley. 

The Government was notified of the 
creation of the committee, and H. W. 
Buck, A. M. Greene, Jr., and Edmund 
B. Kirky were appointed to find the 
best method of codéperation, 





All Construction Records Broken 
at Rantoul Flying Field 


Howard E. Coffin, chairman of the 
Aircraft Production Board, on return- 
ing from an inspection tour of the 
aviation training fields, said: 

“The construction work on Chanute 
Field at Rantoul, Illinois, has broken 
all records. A_ half-million dollars’ 
worth of buildings have been put up 
practically within a month, They form 
a village a mile long, and the speed with 
which they have virtually sprung out of 
the ground has been deeply impressive. 
A few weeks ago the big mile-square 
space was simply a collection of corn- 
fields. 

“The explanation for the speed with 
which the work has been done is the 
spirit which has filled the men engaged 
in it. Union men and nonunion men 
are working side by side in the effort 
to advance the national interest. There 
are 2000 men on the job, and there has 
not been a disagreement or row of any 
kind since it started.” 











a 


uly 12, 1917 


INGINEERING NEWS-RECORD 





Building Restrictions for 
Portland Under Study 


code with Use and Height Limitations 
Being Considered by Council 
and Engineers 


EDITORIAL CORRESPONDENCE 

The City Council of Portland is hold 
ing a series of public hearings upon a 
new building code, which has been pre- 
pared by the committee appointed by 
the Council some two years ago. This 
suggested code is very complete, and 
explicit in its provisions, and while it 
has aroused some opposition from 
realty and material interests, the gen- 
eral opinion among local architects and 
engineers is that it should be adopted 
with very few alterations. 

Coincident with the completion of this 
code there is a renewal of interest in 
the subject of city zoning and the lim- 
itation of building heights and occu 
pancy. On the evening of June 28, the 
Oregon Society of Engineers held a 
meeting which was addressed by a num- 
ber of architects and others. The re- 
ports of New York and other city com- 
missions who have reported on the sub- 
ject were reviewed, It was pointed out 
that Portland was particularly in need 
of measures limiting heights of build- 
ings, on account of local conditions, the 
narrow streets and the prevalence of 
cloudy weather. 

Some four years ago Portland re- 
ceived the report of a city-planning 
committee. This committee had pre- 
pared plans and drawings of an elab- 
orately ideal eity arrangement with 
civic and industrial centers, parkways 
and boulevards. The plan involved an 
excessive expenditure, and there have 
been only scattering attempts to carry 
out any of its features. In contrast the 
present proposed zoning of the city is 
very practical, The limitation of build- 
ing heights has been a success else- 
where, and aside from those adversely 
affected receives little opposition. The 
limitation of occupancy and restriction 
of certain industries to definite zones 
has been adjudicated in other places, 
notably Los Angeles, where a Supreme 
Court decision made restriction of occu- 
pancy permissible under the police 
powers inherent in the city government. 





Friendly Suit Clears Oregon 
Road Bond Question 


In an opinion written by Justice 
Moore, the Supreme Court of Oregon 
held that the Board of Control is legally 
authorized to issue bonds under the 
3ean-Barrett law, to match Federal ap- 
propriations for highway construction, 
and issued a writ of mandamus com- 
manding it to issue the bonds, totaling 
$491,967.11, to match a like sum now 
available from the Government. 

The decision was the result of a 
friendly mandamus proceeding insti- 
tuted by the State Highway Commission 
against the Board of Control, to com- 
pel the latter to issue bonds. 





Stops Ship Building 
Information 


As a war measure, the Govern 
ment has found it necessary to 
adopt the policy of discouraging, in 
every reasonable way, the publica 
tion and dissemination of informa 
tion in regard to merchant-marine 
ship construction that might aid or 
influence the military plans of the 
enemy, in the present emergency. 

To conform to this policy, the 
United States Shipping Board 
Emergency Fleet Corporation here 
after will not be able to give out 
for publication, or other use, any 
information relating to the number, 
size and character of vessels under 
contract, the place where they are 
being built and by whom, and the 
percentage of completion, date of 
final completion, ete. 











Mississippi River Dam at St. Paul 
Is Formally Opened 


The St. Paul-Minneapolis lock, Mis 
sissippi River Dam No. 1, was formally 
opened July 3 by the passage of the 
Government boat “Dandelion” through 
the lock with a party of officials and 
citizens of the two cities, guests of Col. 
Edward H. Schulz, United States En 
gineers, under whom the project was 
completed. The lock has a lift of 30 ft. 
and, until such time as additional oper- 
ating machinery is installed, the lock 
will be operated between 8 a.m. and 4 
p.m. for boats not exceeding 36-ft, beam, 
although the lock is designed for boats 
of 78-ft. beam. 





Municipal Improvements Convention 
Postponed for War Reasons 


At the last meeting of the executive 
committee of the American Society for 
Municipal Improvements, it was decided 
to postpone for perhaps a year the con- 
vention which had been scheduled for 
Nov. 12 to 16, this year, in New Or- 
leans. So many of the members of the 
society have enlisted in the army that 
it was felt that not only would the at- 
tendance be small, but that the unusual 
burdens which those remaining at their 
work would have to carry would make 
a good attendance at the convention ex- 
tremely improbable. 





Offer Business Men Assistance in 
Choosing Technical Advisers 


Having made a success of the service 
clearing-house department, which is of 
help to the engineer primarily, the 
American Association of Engineers now 
proposes to establish a similar service 
to furnish business men with informa- 
tion concerning consulting engineers. A 
register, free to the public, is to be 
maintained of civil, electrical, mechan- 
ical, paving, sanitary, chemical, ap- 
praisal, public-utility, ceramic and irri- 
gation engineers. 
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National Guard Cantonments 
Soon Under Way 


Tented Cities as Carefuily Considered as 
More Permanent Camps — All 
But Two Are Located 


Steps are now being taken to build 
16 cities of tents to receive the National 
Guardsmen who will be called to the 
colors soon, It will not take so long to 
make them ready for the troops, and 
for this reason the work on them has 
been held back until the wooden cities 
were planned and put under contract 
The location of two of them has not yet 
been fixed, but it is expected that a de 
cision will be reached in a few days 
The sites already determined are: Fort 
Worth, Tex.; Fort Sill, Okla.; Deming, 
N. M.; Waco, Tex.; Houston, Tex.; 
Linda Vista, Calif.; Greenville, S. C.; 
Augusta, Ga.; Macon, Ga.; Montgom 
ery, Ala.; Anniston, Ala.; Fayetteville, 
N. C.; Palo Alto, Calif., and Spartan 
burg, S.C, 

SIMILAR TO WoopeEN CAMPS 

These camps will be laid out to ac 
commodate approximately 85,000 men 
in each, and possibly as many as 10,000 
horses and mules. They will be built 
by the same methods that are followed 
in the case of the wooden camps and 
under the direction of the same officer, 
Col. I. W. Littell, of the Quartermaster 
Corps, who must construct the water 
and sewerage works and erect wooden 
kitchens, mess halls, hospitals, store- 
houses and many other structures for 
which tents are undesirable,  Fortu- 
nately, the task will be somewhat sim 
plitied by the fact that the designs pre 
pared for the National Army camps can 
be used for the National Guard camps. 

A number of the leading specialists 
of the country have been codperating in 
the general plans for the sanitary and 
water-supply features, which will be in 
every respect the equal of those for the 
National Army cantonments. 





Littell Explains Method of Paying 
Cantonment Contractors 


Col. I. W. Littell, Quartermaster 
Corps, who is in charge of cantonment 
construction, in a letter sent to the 
General Munitions Board in reply to 
reported delays between the forward- 
ing of invoices for materials shipped on 
Government order and the date of pay- 
ment therefor, states: 

“It is the intentionef the cantonment 
division to pay contractors for the 
National Army cantonments daily, cov- 
ering material inspected and accepted 
and to which the United States takes 
title; weekly, for the purpose of their 
payrolls; and monthly, on the ninth of 
the month, for all other bills not set- 
tled for in the daily payments. 

“Under this very liberal provision it 
is not understood how there can be 
much delay in payments or that it will 
necessitate contractors on this work 
securing financial assistance due to de- 
lay in payment.” 
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FORT DOUGLAS—FIRST REGULAR ARMY CANTONMENT TO 











ACCEPTED BY THE GOVERNMENT JUNE 26, HAVING BEEN MADE 





Commissions Signed for Officers 
of First Illinois Engineers 

Engineers heading the First Regi- 
ment, Illinois Engineers, National 
Guard, have been informed that com- 
missions as follows have been signed: 

Colonel, Henry A. Allen; lieutenant 
colonel, Gordon Strong; captains, Wal- 
ter Henry Allen, B. C. Allen, Dwight 
Guilfoil, Jay A. Rossiter, Walter Roth; 
senior first lieutenants, Ralph C. Har- 
ris, John J. O’Connor, Al H. Sheffield, 
John K. Thompson; junior first lieuten- 
ants, F. H. Cobb, H. L. Laughlin, L. J. 
Hughes, Harry L. Hudson; second lieu- 
tenants, John H. Jacobsen, D. A. Tom- 
linson, C. A. Waterhouse, Walter H. 
Wood. 


Chattanooga Soon To Have Electro- 
Metallurgical Plant 


Actual manufacture of ferro-alloys 
will probably begin in October at the 
old plant of the Southern Steel Works 
in Chattanooga, which has been taken 
over by the Southern Ferro-Alloy Co. 
Hydro-electric power will be obtained 
from the Tennessee Power Co., 3000 hp. 
having been contracted for. The first 
product of the new company will prob- 
ably be ferro-silicon, 50% or higher. 
The plant of the old steel company is 
fairly well adapted to the new purpose, 
but three months will be necessary for 
its remodeling and for the installation 
of machinery, which was designed by 
the Fitz-Gerald Laboratories, of Niag- 
ara Falls, New York. 





Give Summer Course in Concrete 
at University of Chicago 

Although the University of Chicago 
gives no engineering courses, it has 
seen fit to put on a course of lectures 
on concrete, open without charge to all 
interested. They are given by engineers 
and teachers familiar with the indus- 
try. Some of the subjects are as fol- 
lows: Materials, proportioning, molds, 
reinforcing principles, calculations, sur- 
faces and curing. The course ends 
July 23. 


Stevens Reports on Railroads to | 
Russian Government 


M. Stephanoff, temporary Minister of 
Trade and Industry of the new Russian 
republic, on July 4 received John F. 
Stevens and the other members of the 
American Railroad Commission. The 
commission later issued a report of the 
result of its inspection of the Russian 
railroads, together with recommenda- 
tions for reforms. It declares that the 
commission considers that Russian rail- 
roads have an excellent technical per- 
sonnel, and that many roads have a 
good practical system of management. 
The first necessary reform affects the 
traffic system and involves the employ- 
ment of more powerful locomotives and 
of freight cars of larger carrying ca- 
pacity. 


WorksuHops Must BE BUILT 


The construction of workshops at 
Vladivostok for the putting together of 
locomotives imported from the United 
States is necessary and in all repair 
shops work must continue uninterrupt- 
edly 24 hours a day, thus enabling a re- 
duction in the percentage of locomotives 
out of use. 

Chairman Stevens sent a cablegram 
to Washington, requesting that the con- 
struction of locomotives and cars be 
undertaken at once. The order, it is 
said, will require the increase of Amer- 
ica’s credit to Russia by $375,000,000. 
In giving this order the commission was 
guided by the desire to afford Russia all 
possible support in the common cause. 
The commission is still engaged in con- 
sidering the question of the supply of 
raw material, rails and machinery for 
the Russian roads. 





Form Russian Society 
of Engineers 


A Russian Society of Engineers has 
been formed in Chicago to furnish in- 
formation to the many engineers going 
to Russia at the present time and to 
assist in picking out engineers who are 
to be sent there to aid in handlitg the 
many problems of the war. 


Aviation Activities at Dayton 


The new 3300-acre aviation field at 
Dayton is near the old Wright brothers 
camp, where so many Canadian flyers 
were trained. H. C. Wright, city 
water superintendent, is putting in two 
400-gal.-per-min. triplex well pumps in 
stations 3500 ft. apart, connected by 5 
miles of 6- and 8-in. cast-iron pipe. 
Over a mile of pipe has been laid, at a 
cost to date of less than 7c. per ft. An 
Austin trencher and eight men consti- 
tute the crew. The camp will have 24 
hangars, each to house eight airplanes, 
and the accompanying barracks, shops, 
steam-heating plants, etc. It is expect- 
ed that 1,000,000 yd. of earth will have 
been moved in the grading operations 
by Sept. 1. A gravel pit for concrete 
for the hangar floors has been opened 
in a standing wheatfield. Capt. C. J. 
Warring is the officer in charge, and S. 
S. King, of Dayton, is the contractor. 


ENGINEERS’ CLUB BUILDING UNDER WAY 


Other activities in Dayton, which a 
representative of Engineering News- 
Record found in a day’s tour of the city, 
are as follows: The brick walls of the 
new engineers’ club building are rising 
rapidly. In Dayton View, Durax pav- 
ing is being laid on a 7% grade, and 
downtown on Third St. 20,000 yd. will 
soon be down. City Manager Waite 
says the street intersections paved two 
years ago, when the American Society of 
Municipal Improvements met in Day- 
ton, have shown no appreciable wear. 
The city expects to do as much paving 
as in former years, but is finding some 
difficulty in getting bids. The low 
municipal dam, to make slack water for 
a city recreation park, was submerged 
in a recent mild flood, but is about half 
completed. 

Water-works extensions for 1917, as 
outlined in a report made by Leonard 
Metcalf in April, include a 10,000,000- 
gal. centrifugal emergency pump at 
Tate’s Hill, which has not yet been or- 
dered, and 1500 tons of cast-iron mains 
already contracted for. The Domestic 
Engineéring Co. has turned over its 
newly completed factory buildings. 
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BE COMPLETED IS PROTOTYPE OF NATIONAL ARMY CITIES 








READY FOR OCCUPANCY 26 DAYS AFTER THE CONTRACT WAS LET 





Commission To Purchase Material 
for Rebuilding France 


The French Journal Officiel has pub- 
lished an order of the Minister of the 
Interior, constituting a committee of 15 
members, to be known as the ““Commis- 
sion Consultative des Marchés et des 
Stocks,” the duty of which will be to 
study administrative and_ technical 
questions in reference to contracts for 
purchasing stocks of provisional houses 
and materials for provisional and final 
reconstruction work in invaded districts 
of France. The committee will also 
take charge of and oversee stocks of 
houses and material furnished. Mon- 
sieur Ogier, Conseiller d’Etat, Directeur 
du Contréle et de la Comptabilité, Min- 
istére de l’Intérieur, Paris, has been 
named president of the committee. 





California Commission To Consider 
Los Angeles Union Terminal 


A union passenger and freight rail- 
road terminal in Los Angeles will be 
considered by the California Railroad 
Commission on July 24. The Supreme 
Court of the state recently gave the 
commission undisputed jurisdiction over 
railroad crossings, both within and 
without incorporated municipalities. 
This jurisdiction had been opposed by 
the Los Angeles city attorney, who 
claimed that while the commission had 
complete authority over union terminals 
in Los Angeles it did not have control 
of grade crossings within that city. 

The decision has eliminated the oppo- 
sition, and the commission has promptly 
laid plans for complete investigation of 
the demands which are being made for 
the consolidation of Los Angeles rail- 
road terminals. The case carries with 
it both freight and passenger service, 
includes all steam roads entering Los 
Angeles, and the question of how cross- 
ings shall be protected throughout the 
city. The commission is asked to re- 
quire the railroad companies to build a 
union terminal and to reconstruct their 
tracks running to and from the terminal 
so as to eliminate grade crossings, 
which are the cause of death and injury. 


Must Reinstate Boston Engineers 
Decapitated in 1916 


The full bench of the Supreme Court 
of Massachusetts has upheld the lower 
court in declaring that the attempt 
made on Jan. 22, 1916, to abolish a 
number of offices in the Public Works 
Department of Boston was an evasion 
of the law and that the men must be 
reinstated. The decision was rendered 
on an appeal by Edward F. Murphy, 
commissioner of public works of Bos- 
ton, against the order of the lower court 
for the reinstatement of Frank A. Mc- 
Inness, division engineer of sewer and 
water service; Bliss W. Robinson, su- 
perintendent of main drainage, and 
Storrs L. Durkee, supervisor of per- 
mits.” These and 14 other men in the 
same department were decapitated un- 
der the guise of abolishing various 
offices. The three men named brought 
action for reinstatement. They were 
backed by a number of the leading en- 
gineers of Boston, including F. P. 
Stearns. The decision just rendered 
deals almost wholly with various tech- 
nical points. It concludes as follows: 
“Because the findings of fact are con- 
clusive and final, no question of law is 
before us and the exceptions must be 
overruled,” 

The names, positions and salaries of 
the 17 decapitated men were published 
in Engineering News of Jan. 27, 1916, 
page 291, and editorial comment ap- 
peared on page 193 of the same issue. 





Navy Camp Contracts Let 


The Bureau of Yards and Docks, 
Navy Department, on July 3 awarded 
contracts for construction work on the 
training camp at the Hampton Roads 
naval base, as follows: 

John B. Wilson, Richmond, Va., and 
Carolina Wood Products Co., Asheville, 
N. C., camp for 5000 men, each con- 
tractor to build half of the camp; Rich- 
ardson Co., Norfolk, Va., reconstruction 
of buildings now on*properties; New- 
port Engineering and Contracting Co., 
Newport News, V«., building of the 
hospital. 


Dallas Has Good Construction 
Program Under Way 


Actual and contemplated construction 
in Dallas, Tex., includes several large 
undertakings. After long negotiations 
with the Texas & Pacific Ry., tracks on 
one of the principal downtown streets 
will shortly be removed and a large in- 
dustrial district created. The Missouri, 
Kansas & Texas Ry. grade-elimination 
work is nearing realization. 

In the building line the foundations 
for the $1,000,000 structure for the 
American Exchange National Bank are 
under way. Eight stories are being 
added to the Chamber of Commerce 
Building. Butler Brothers are doubling 
their capacity and the work will shortly 
be completed. The Adolphus Hotel is 
adding a 12-story annex, and the Mor- 
ten Investment Co. is erecting a 10- 
story hotel near the recently completed 
Union Terminal Station. 

Shortly $2,000,000 will be spent on the 
Dallas Street Railway and Light Co., 
and one interurban will be built, either 
from Dallas to Terrell or to Greenville. 





Assessment for Street Paving Need 
Not Be Uniform 


The Minnesota Supreme Court has 
upheld the city in its plan of assessment 
for Marshall Ave., Minneapolis, paving. 
A portion of the street has a street-car 
line on it, and the company paved the 
part of the street occupied by its tracks. 
The property owners along the car line 
were assessed $5.50 a front foot and, 
where there was no car line, $8.20 a 
front foot for creosoted wood block, all 
put in under one order. The property 
owners paying the higher rate brought 
suit, maintaining that the assessment 
should be uniform along the entire 
length of the street. Quoting from the 
decision: “Street-car tracks and the 
operation of cars circumscribe the use 
of the street. The situation is much 
the same in principle as it would be if 
one portion of the street between curbs 
were wider than another.” The street 
railway company paved its part of the 
street. 
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Chicago Street and Sewer 
Construction Is Normal 


Report Indicates Usual Amount of 
Municipal Improvements Is 
Under Way 


Contractors on municipal work in 
Chicago have taken at least the usual 
amount of work. Thirty-two sewer con- 
tracts aggregating $79,000 have been 
let for prices about 20% higher than 
two years ago, but the work is going 
ahead. Forty-four more, involving 
$203,000, are ready to let. This is the 
beginning. It is normal in amount; 
last year totaled 200 jobs and $1,600,000. 
Normally the Board of Local Improve- 
ments allows 20% for profit and dis- 
counting of paper. At present the en- 
gineers are adding approximately 10% 
additional 


Let CONTRACTS BY SPECIAL EXPEDIENTS 


They are not finding it easy to let 
contracts and are using several expe- 
dients. For instance, contracts are be- 
ing grouped in districts and by classes 
of excavation encountered, such as sand, 
rock, clay and machine work, so that 
the contractor will save moving ex- 
pense. For the next letting fourteen 
smaller jobs have been so grouped. 
Then designs are being amended care- 
fully to eliminate anything not abso- 
lutely necessary. The labor situation is 
not so serious as it might be. Trench- 
men are being recruited from the ranks 
of the hod carriers, cellar excavators, 
etc., the excavators’ unions control- 
ling all of these men and permitting the 
switch to the conduit work. 

The most reassuring fact is that new 
work is being planned as usual. Last 
week a $535,000 system known as the 
Augusta Street system, was put into 
Council and should come to the contract 
stage by fall or early next spring. The 
$500,000 Crawford Avenue sewer may 
be out of the courts with good luck and 
ready for letting withIn a month. Sur- 
veys are going ahead on the widening 
of Ogden Avenue, a proposed diagonal 
90-ft. driveway from the North to the 
West Side, 2 miles long, through built- 
up territory, from Lincoln Park to Ran- 
dolph Street. The immense double-deck 
boulevard link project over the river, 
so long held up in the courts, is ex- 
pected to be out within 60 days. The 
engineers are confident contracts on 
foundations can be let by early fall. 

City bridge work is progressing sat- 
isfactorily. At Wells St. and Franklin- 
Orleans, the contractors are assembling 


-material on the ground. 


Small water-pipe extensions will be 
curtailed on account of the cessation of 
small building. It wll probably reach 
70 miles however. This pipe is laid by 
day labor and the pipe, 10,000 tons of 
small and 5000 of large, was purchased 
last year at $35. The department ex- 
pects this supply to be sufficient for 
the season and little of the larger sizes 
will be laid. 

No diminution is expected in the reg- 
ular $5,000,000 to $6,000,000 paving 





schedule. Nearly 200 contracts have 
already been let at eight lettings ag- 
gregating $3,300,000 and work on the 
55 miles of “left over” from last season 
is being pushed. 

The contracts for 19 miles of asphaltic 
concrete on a concrete base on Higgins 
Road in Cook County will probably be 
executed with the Commonwealth Im- 
provement Co. by the time this is 
printed. The company has placed a 
subcontract for Koppel equipment for 
8% miles of narrow-gage railroad and 
necessary dump cars for handling ag- 
gregate. 

The Illinois Central Railroad Co. last 
week called for bids on the reconstruc- 
tion of eight grade crossings in Hyde 
Park, aggregating about $500,000. Work 
by Bates & Rogers on five in Woodlawn 
is 80% done. Bids were asked of Chi- 
cago contractors last week on a dam in 
Franklin County by the U. S. Fuel Co., 
subsidiary of the U. S. Steel Corpora- 
tion. 

Work is progressing at full pressure 
on the Pennsylvania freight station, 
two Montgomery-Ward buildings, the 
Field Museum, several skyscrapers in 
the Loop, additions to the Inland Steel 
Co. plant, and the huge new develop- 
ment by the Mark Manufacturing Co. 
at Indiana Harbor, in addition to nu- 
merous smaller industrial plants in the 
city and lake towns to the south. 





Pacific Coast Fuel-Oil Situation 
Becomes Critical 


At a hearing before the California 
Railroad Commission in San Francisco, 
W. R. Scott, general manager of the 
Southern Pacific R.R., stated that trains 
would have to be discontinued on the 
Southern Pacific lines within 30 to 90 
days unless the oil situation is speedily 
relieved. The railroad company is ap- 
plying for a 15% increase in interstate 
freight rates, and in connection with 
the increased price of oil from 70c. last 
year to $1.50 at present, it was brought 
out that the Southern Pacific R.R. con- 
sumes about 44,000 bbl. per day. Of 
this amount about 26,000 bbl. are fur- 
nished by the Kern Trading and Oil 
Co., a subsidiary corporation, and the 
remainder has to be purchased in the 
open market. 

Fait To Locate CoAL SUPPLY 


Mr. Scott said that the Southern Pa- 
cific had endeavored to meet the oil 
shortage by searching for coal supplies, 
with the idea of converting one or more 
divisions from oil to coal, but that the 
company had failed to locate any coal 
supply sufficient to warrant considera- 
tion on this basis. 

With regard to the reserve supply of 
oil held by the company, Mr. Scott said: 
“Ninety days is the maximum time 
which the Southern Pacific can continue 
to handle its business under present 
conditions. At the rate we are draw- 
ing on the oil storage at present, it will 
be exhausted in 60 days unless we can 
buy more than heretofore in the open 
market.” 








ENGINEERING SOCIETIES 





The Engineers Club of Seattle was 
addressed by R. M. Dyer, president of 
the Pacific Northwest Society of Engi- 
neers, on June 28. The subject of Mr. 
Dyer’s talk was “Wooden-Ship Con- 
struction.” 


The Oregon Society of Engineers, 
Portland, Ore., discussed the enactment 
of “zoning ordinances” at a recent meet- 
ing. 


The Albany Society of Civil Engineers 
held its annual outing Saturday after- 
noon, July 7, inspecting the plant of the 
Rensselaer Quarry Co., at Brainard, 
New York. 


The Engineers Club of San Francisco 
was addressed by Lieut. J. B. Howell, 
U.S. N., retired, on “Submarines” at its 
weekly luncheon talk, June 21. 


The Connecticut Society of Civil En- 
gineers will meet at Charter Oak Hall, 
New Haven, Conn., co-jointly with the 
local members of the American Society 
of Civil Engineers. Charles A. Ellis, 
professor of structural engineering at 
the University of Illinois, will deliver 
an illustrated talk on the Quebec 
Bridge. 








PERSONAL NOTES 





S.U.HOOPER has been appointed 
assistant superintendent of the Toledo 
division of the Cincinnati, Hamilton & 
Dayton Ry., with headquarters at To- 
ledo, Ohio, succeeding E. W. Horr- 
MAN, promoted. 


JOHN MEEHAN, Burlington, 
Wash., has been appointed engineer of 
that city. 


GEORGE GERHARD has been ap- 
pointed city engineer of Anacortes, 
Washington. 


LEE F. DILLON has received a 
leave of absence from his position as 
inspector in the bridge department of 
the Illinois Central Railway Co. and 
has been certified for a commission as 
second lieutenant in the Engineer Re- 
serve Corps, now stationed at Fort 
Leavenworth, Kansas. 


ROBERT F. OLps has resigned 
from his position with the Austin Co., 
Philadelphia, and is now superintend- 
ent of construction, United States En- 
gineer Corps, in the Wilmington, Del., 
office. 


S. G. SwWIGART, consulting civil 
and hydraulic engineer, has reopened 
an office in Akron, Ohio, having closed 
his office in Missoula, Mont. Mr. Swi- 
gart was connected with railroad and 
municipal work in Ohio and California 
in 1890. As consulting engineer in 
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\kron, Ohio, he located and built sev- 
ral of the early suburban electric rail- 
oads in that vicinity. From 1897 to 
901 he was in private practice in 
Cleveland, Ohio, mainly on suburban 
ind interurban railroad location and 
onstruction, sewage construction and 
ewage-disposal works. In 1907 Mr. 
Swigart engaged in consulting practice 
it Fort Collins, Colo., during which 
time he designed and supervised the 
onstruction of several irrigation 
projects, including the Halligan dam, 
and from 1912 to 1916 he was irrigation 
manager of the Flathead project, Unit- 
ed States Reclamation Service, with 
headquarters at St. Ignatius, Montana. 

RAYMOND MATTHEW, for the 
past six months assistant engineer in 
the office of CHARLES H. LEE, 
consulting engineer, Los Angeles, Calif., 
has accepted the position of assistant 
engineer with the Idaho Irrigation Co., 
Richfield, Idaho. 

E. S. BorGQuUIST, who for the 
past two years has been with the United 
States Reclamation Service on the 
Strawberry Dam project, and who for 
the four years before that was with the 
Utah State Engineering Department, 
has been appointed water commissioner 
by the United States court to have 
jurisdiction over the irrigation system 
of the Lake Fork and Umpah Rivers 
in the Umpah Basin district. The dis- 
trict comprises an area of 100,000 acres 
of irrigated land, and its affairs are 
now in court, the United States Indian 
Service being the plaintiff. 

FARLEY GANNETT, of Gannett, 
Seelye & Fleming, consulting engi- 
neers, Harrisburg, Penn., has been ap- 
pointed an arbitrator to set the value 
of the Huntingdon Water Supply Co. 
plant and property. This company sup- 
plies the City of Huntingdon, Penn., 
and the value of the property is to be 
set by a board of five, at least two of 
whom must be engineers, for the pur- 
pose of determining the price at which 
the municipality shall purchase the 
property. THEODORE E. SEELYE, 
one of Mr. Gannett’s partners, was on 
June 13 commissioned a captain of en- 
gineers, United States Army Reserve 
Corps. 

SAMUEL LINDSEY NICHOL- 
SON, who has been sales manager of 
the Westinghouse Electric and Manu- 
facturing Co. since 1909, has been pro- 
moted to the position of assistant to the 
vice president, with headquarters at 
East Pittsburgh, Pennsylvania. 


ARTHUR B. MCGEE has re- 
signed as instructor in mathematics and 
surveying at Throop College of Tech- 
nology, Pasadena, Calif., to take a po- 
sition in the division engineer’s office, 
Pittsburgh division, Pennsylvania Rail- 
road Co., with headquarters at Pitts- 
burgh, 

CHARLES CARROLL BROWN 
has severed his editorial and business 
connection with Municipal Engineering. 
Mr. Brown began writing for the 
Question Department of that journal 
and also occasional articles in 1896, ex- 


tending his work until in 1901 he took 


charge of the editorial department. 
Having acquired an interest in the com- 
pany, he became vice president and 
treasurer of the Engineering Publish- 
ing Co., successor to the Municipal En- 
gineering Co. For a time Mr. Brown 
was general manager of the new com- 
pany. 

E. W. SAWYER is now engaged 
in general contracting at No. 3 Gerard 
Road, Harrow, London, England, de- 
voting his time to the design and man- 
ufacture of various war equipment for 
the allied governments. Mr. Sawyer 
gained much of his experience on 
Western American railroads and was 
for some time construction engineer 
for the Federal Telegraph Co., of San 
Francisco, and in that connection con- 
structed several important radio sta- 
tions on the Pacific Coast. He was in 
charge of the Canadian interests of the 
Universal Radio Syndicate, Ltd., of 
London, in 1913, and at that time built 
the transatlantic radio station at New- 
castle, N. B., remaining as manager of 
that property until his departure for 
London in 1916. 

WALTER W. MARR has been re- 
appointed chief highway engineer of 
the Illinois State Highway Department 
as reorganized under the new civil ad- 
ministrative code. 

FRED J. POSTEL, consulting 
engineer, of Chicago, has been appoint- 
ed supervising engineer in the new 
Illinois State Department of Public 
Works. 

WALTER A. SHAW, the engi- 
neer member of the Illinois State Public 
Utilities Commission, retains his posi- 
tion under the reorganization of the 
civil administrative code, which went 
into effect July 1. The salaries of the 
members have been reduced from $10,- 
000 to $7000 per year. 


RUDOLPH W. VAN NORDEN, 
consulting engineer specializing in hy- 
dro-electric power-plant design, has re- 
moved his offices to the Alaska Com- 
mercial Building, San Francisco, Cali- 
fornia. 

THE L. B. STILLWELL EN- 
GINEERING CORPORATION has 
been recently organized to design and 
construct steam and _ hydro-electric, 
electric, lighting, railway and power 
plants; electric transmission, electrifi- 
cation of railroads, steel rolling stock, 
railroad terminals, steam-heating plants 
and general engineering construction 
work. The officers of the corporation 
are: Lewis B. Stillwell, president; H. 
St. Clair Putnam, vice president and 
general manager; Hugh Hazelton, vice 
president; and W. Everitt Rundle, sec- 
retary and treasurer. The principal 
offices of the corporation will be at 100 
Broadway, New York City. 

T. J. WILKERSON has resigned 
as division engineer of the Department 
of Public Works, City of Pittsburgh, to 
accept the position of chief engineer 
with the Penn Bridge Co., of Beaver 
Falls, Penn. Since his graduation from 
Missouri State University in 1890, Mr. 








Wilkerson has been with several com- 
panies in designing, detailing and con- 
tracting for bridges, finally going with 
the Carnegie Steel Co., with which con- 
cern he remained until it was taken 
over by the American Bridge Co. In 
1909 he was appoined assistant engi- 
neer and then in 1912 division engineer 
of the Department of Public Works, 
Pittsburgh, being in charge of design- 
ing, constructing and maintenance of 
all city bridges. 

CoL. W. H. HEVER, for many 
years a member of the California Dé- 
bris Commission, in charge of rivers 
and harbors on the Pacific Coast, has 
been appointed division engineer for 
the War Department in California. 
Colonel Heuer had retired from Gov- 
ernment service to engage in private 
practice in 1907, but again offered his 
services to the Government at the out- 
break of the war. 

HARRY W. KENNEY, who has 
been designing and estimating railroad 
structures for the Baltimore & Ohio 
R.R., has accepted a position with the 
Bureau of Yards and Docks, Navy De- 
partment, Washington, as draftsman 
on the design of structures pertaining 
to navy yards. 

HARRY F. HARRIS, who for 
the past six months has been engineer 
of Mercer County, New Jersey, has re- 
signed from this position to engage in 
private practice. 

PERCY CUPPER, assistant state 
engineer of Oregon, has been made 
secretary of the Desert Land Board to 
succeed JOSEPH MCALISTER, 
who recently resigned to join the engi- 
neer regiment in camp at American 
Lake, Wash. Mr. Cupper will continue 
as assistant state engineer. 


T. J. WRIGHT, until recently 
engineer of Benton County, Washing- 
ton, has resigned and has opened offices 
in Seattle to engage in general consult- 
ing engineering. 

W. D. CLARKE, formerly with 
the State Highway Commission of 
Oregon, has been named by the Public 
Service Commission to succeed E. E. 
MORELAND, resigned, as railway 
engineer for the commission. 

WILLIAM CAMPBELL, profes- 
sor of metallurgy, Columbia University, 
New York, is now serving as consulting 
metallographer at the New York navy 
yard. 


NEIL W. FRENCH, formerly in 


charge of design and engineering for 


the Standard Reinforced Concrete Co., 
of Indianapolis, has recently taken 
charge of the same line of work for the 
Farris Bridge Co., of Charleston, West 
Virginia. 

O. M. BUTLER, assistant district 
forester of the United States Forest 
Service, Albuquerque, N. M., has been 
appointed assistant director of the 
Forest Products Laboratory, Madison, 
Wis., and has assumed his new duties. 
Mr. Butler has been engaged in forest 
service work for ten years, principally 
in the West, where he was at different 
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times assistant forester in various dis- 
tricts. 

FRANK E. WintMot, who has 
been connected with the Bureau of 
Lands, Manila, P. I., as chief of survey, 
has entered the services of the National 
Coal Co. as assistant to the chief engi- 
neer and will leave Manila in charge of 
a party to make explorations and pre- 
liminary surveys for a railroad, wharves 
and coal lands in the Southern Islands 
of the Philippine group. 








OBITUARY 





PROF. HERBERT L. WARREN, 
head of the department of architecture, 
Harvard University, died suddenly 
June 27, at the age of 60 years. Pro- 
fessor Warren was born in Manchester, 
England, and studied at Owens College 
there and later at the Massachusetts 
Institute of Technology, joining the 
Harvard faculty in 1893. From 1886 
to 1887 he was on the staff of the 
Sanitary Engineer, the predecessor of 
the Engineering Record. At the time 
of his death Professor Warren was a 
member of the firm of Warren & Smith. 
As a fellow of the American Institute 
ef Architects, of which he was a direc- 
tor for three years, and as a member 
of the American Academy of Arts and 
Sciences, Professor Warren was much 
identified with the architectural devel- 
opment of the United States. 

ZACHARY TAYLOR HERNDON 
died at Akron, Ohio, June 25, at the age 
of 71 years. Fifty years in the prac- 
tice of his profession, mostly on surveys 
and construction of railroads, .Mr. 
Herndon served as chief engineer dur- 
ing the building of many roads in the 
Western and Middle Western States. 

R. J. MoscriP, civil engineer, 
died July 1 in Nashville, Tenn., at the 
age of 74 years. Up to within a few 
weeks of his death, Mr. Moscrip was 
actively engaged in his professional 
work. At various times connected with 
the Union Pacific and Missouri Pacific 
R.R., he was chief engineer of the Nash- 
ville & Knoxville R.R., now the Tennes- 
see Central. 

JUDSON C. CLEMENTS, a 
member of the Interstate Commerce 
Commission, died June 18 at his resi- 
dence in Washington, D. C. Mr. Clem- 
ents had been connected with the com- 
mission for 25 years. 

JosEPH V. KUNZE, vice presi- 
dent of the Pelton Water Wheel Co. and 
manager of its Atlantic department 
during the past 24 years, died in 
Brooklyn on June 27. 

GEORGE WISHART CREIGH- 
TON, for over ten years general su- 
perintendent of the Eastern Pennsyl- 
vania Division of the Pennsylvania 
R.R., died in Philadelphia June 2. Mr. 
Creighton entered the service of the 
Pennsylvania Railroad Co. in 1879 as 
rodman under Camille F. D’Invilliers, 
and later held the position of supervisor 


Engineer Officers’ Reserve Corps Assignments 


The following-named officers of the 
Engineer Officers’ Reserve Corps are 
assigned to active duty and will comply 
with the following orders, issued under 
recent date: 

First Lieuts. James W. Maitland, 
Paul McLoud and William T. Rossell, 
Jr., are assigned to the First Engineers, 
National Army, and will report to their 
regimental commander, Fort Totten, 
New York. 

Second Lieut. John J. Callahan is as- 
signed to the Second Engineers, Na- 
tional Army, and will report to his regi- 
mental commander, St. Louis, Missouri. 

Capt. William L. Post and First 
Lieuts. Ernest D. Collamer, David E. 
Hayes and James H. Hustis, Jr., are 
assigned to the Fourth Engineers, Na- 
tional Army, and will report to their 
regimental commander, Boston, Massa- 
chusetts. 

Capt. Clarence S. Coe and Second 
Lieuts. Harry G. Halleck and Robert L. 
James are assigned to the Seventh En- 
gineers, National Army, and will report 
to their regimental commander, Atlanta, 
Georgia. 

Capts. Clarence R. Rogers and Ed- 
ward B. Whitman and First Lieuts. 
Alba B. Johnson, Jr., and William H. 
Stevens are assigned to the Ninth En- 
gineers, National Army, and will report 
to their regimental commander, Phila- 
delphia, Pennsylvania. 

Second Lieut. Charles G. Brown, Jr., 
is discharged from his enlistment at the 
Engineer training camp, Washington 
Barracks, D. C., and assigned to the 
Ninth Engineers, National Army. He 
will proceed to Philadelphia, Penn., and 
report to his regimental commander. ~ 

Second Lieut. Barret Montfort is dis- 
charged from his enlistment at the citi- 
zens’ training camp, Fort Benjamin 
Harrison, Ind., and assigned to the 
Sixth Engineers, National Army. He 


will report to his regimental command- 
er, Washington, District of Columbia. 

First Lieut. Schuyler M. Smith is dis- 
charged from his enlistment at the en- 
gineer training camp, Fort Leaven- 
worth, Kan., and assigned to the Sec- 
ond Engineers, National Army. He 
will proceed to St. Louis, Mo., and re- 
port to his regimental commander. 

Capt. Charles L. Joly is assigned to 
the First Engineers, National Army, 
and will report to his regimental com- 
mander, Fort Totten, New York. 

Capt. Charles C. Cragin and Lieuts. 
Donald E. Rhivers and Walter C. Sad- 
ler are assigned to the Eighth Engi- 
neers, National Army, and will report 
to their regimental commander, Ameri- 
can Lake, Washington. 

First Lieut. Conway R. Howard is as- 
signed to the Seventh Engineers, Na- 
tional Army, and will report to his regi- 
mental commander, Atlanta, Georgia. 

First Lieut. James S. Hawley is as- 
signed to the Fourth Engineers, Na- 
tional Army, and will report to his reg- 
imental commander, Boston, Massachu- 
setts. 

Second Lieuts. William E. Haberlaw 
and James W. Kern, Jr., are assigned 
to the Third Engineers, National Army, 
and will report to their regimental 
commander, Chicago, Illinois. 

Capt. Joseph Caccavajo, Engineer 
Officers’ Reserve Corps, is assigned to 
active duty and will proceed to Ameri- 
can University, D. C., and report to 
the commanding officer, engineer train- 
ing camp at that place, for duty and 
instruction. 

First Lieut. Lawrence B. Glasgow, 
Engineer Officers’ Reserve Corps, is 
relieved from his present duties and as- 
signed to the First Regiment of Engi- 
neers. He will proceed to Washington 
Barracks, D. C., and report to his regi- 
mental commander. 





and superintendent of various divisions 
and sections of the Pennsylvania R.R. 
system, in 1899 being made general su- 
perintendent of the Philadelphia & Erie 
division and the North Central Ry. 
Upon the creation of the Eastern Penn- 
sylvania division in 1907, Mr. Creighton 
became general superintendent, with 
headquarters at Altoona, Penn., holding 
this office until his death. 

JOHN M. RUNKLE, for many 
years a, contractor in Seattle, Wash., 
died in that city June 16. Born in 
Mercer, Penn., Mr. Runkle came to 
Washington in 1889. 


WILLIAM A. STEVENSON, 
who has been the active head of the 
Norwood Engineering Co. since its or- 
ganization, died June 7 in Florence, 
Mass., at the age of 57 years. 


MELVIN RANDOLPH VAN 
KEUREN, civil engineer, - died at 
Eatontown, N.J.,on June 30, at the age 
of 62 Mr. Van Keuren studied engi- 
neering at Hasbrouck Institute, Jersey 
City, and completed his course at Cooper 


Institute, New York. For several years 
he was assistant in the engineering de- 
partment of Jersey City. He later be- 
came resident engineer for the Pitts- 
burgh, New Castle & Lake Erie R.R. 
He was afterward chief engineer of the 
Pittsburgh, Marion & Chicago R.R., and 
later built the Knoxville & New River 
R.R., becoming its chief engineer and 
president. 


JAMES WHITFIELD Woop 
died at his home in Easton, Penn., June 
24, at the age of 72 years. Born in 
1845, Mr. Wood was early connected 
with journalism, but in 1871 became 
connected with the Delaware Rolling 
Mills, and in 1873 formed the partner- 
ship of Tippett & Wood, boiler makers 
and iron-work construction, finally de- 
veloping a business of building water 
towers, standpipes and tanks for rail- 
roads and municipalities. In 1886 Mr. 
Wood became president of the concern, 
which position he held until 1903, at 
that time retiring from active partici- 
pation in business. 
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